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1. INTRODUCTION
1.1 Participants
Azevedo, M. Portugal
BeUail, R. Francc
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Perez, N. Spain
Trujilo, V. Spain
Vanhec, W. Belgium
Wheatley, S. Jreland
1.2 Terms of Referencc
It was decided at the 82nd Annual Science Conference
(C. Res. 1994/2:6:15) that the Working Group on the
Assessmcnt of Southern Shelf Demersal Stocks
(Chairman: B. Mesnil, France) would meet at ICES
Headquarters from 5-14 September 1995 to:
a) assess the status of and provide catch options for
1996 for stocks of cod, whiting, plaice and sole in
Dhisions VIle-k, and sole in Sub-area VIII;
b) pro\oide information on the state of exploitation and,
where possible, prm,ide catch and management
options for hake stocks in Sub-areas 11I, IV, VI, VII,
VIII and IX and for stocks of anglerfish and megrim
in Sub-areas VII, VIII and IX;
e) for those stocks and/or fisheries where data permit,
provide the information required for ACFM to give
ad\oice or guidance on:
i. medium-term management objectives (in
terms of spa\ming stock biomass and
mortality rates) and options;
ii. the appropriateness of controls on catch
(or landings) and fishing eITort;
iii. the potential for multispecies and
multiannual eatch options.
d) if possible, evaluate options for technical measures
appropriate to the fisheries, taking into account
technical interactions between the component fleets
and species;
e) cvaluate the stock units used in the assessments in
the area covered by this Working Group and identify
any changes required.
.' "
The above terms of reference are set up to provide
ACF1\.1 "ith the information required to respond to the
requests for advice from the North-East Atlantic
Fisheries Commission and the European Commission.
1.3 O,'enic\V
This year, the Working Group encountered a major
problem as the French administration failed to pro\ide
the 1994 catch and eITort statistics by Division for three
major ports of Brittany, whose fleets make considerable
eatches from the Celtic Sea and Bay of Discay stocks,
among others. For each relevant specics, the landings in
these ports have been approximately split by stock.
However, there was no satisfactory way of estimating the
length and age compositions of these landings that
would be appropriate to each stock or to each fishery
unit. For some stocks, the fleets for which catch and
eITort data are missing for 1994 usuaUy had a
predominant wcight in the VPA tuning and, "ithout
these data, any assessment is seriously flawed.
According to available information, there are still
problems with the treatment of the 1995 catch data for
these ports, and the Group is Iikely to be faced \\ith the
same data dcficiencies next year. Such a recurring
problem "1th fisheries statistics raises serious eoncerns
about the ability of the Group to continue its work in
future, and, more generally, about the efficacy of the
TAC system for regulating fisheries.
Tbe Group considered thc issue of the appropriateness of
stocks' definitions as presently used (Section 2.3), but
the available information did not enable firm
conclusions to be dra\m. If ACFM does decide to merge
stocks that are currently assessed by diITerent Groups, a
decision \\iU also have to be made about the Group who
"il1 have to deal "ith the 'new' stock.
Data on cod and whiting in the Western Channel
(Dhision VIle) are still insufficient for the status of this
stock to be assessed.
The SSB of Western Channcl sole peaked at a high
value in 1980 and has substantially declined until 1989
since when it has stabilised. The year classes 1986-88
were bclow average, and this assessment re\ised the
1989 year class dmmwards. SSB is predicted to increase
slightly above the current low level in the short-term.
The SSB ofWestern Channel piaice has been decreasing
rapidly from the high values in 1988-90 to weIl below
average, as an eITcct of fairly high fishing mortalities,
notably in the last five years. A few recent year-classes
are below average. SSB and landings are predicted to
remain dose to the 1994 value in the short-term at the
eurrcnt level of F. A bettcr control of fishing mortality
would be afTordcd by a specifie TAC for this stock
which, at prescnt, is regulated by a TAC that combines
the much targer Eastcm Channc1 stock.
!. .,:' ~ .. ",.~ '. ~
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Dtches and SSB of CeItic Sea cod peakcd in 1989, duc
to the contribution of thc vcry strong 1986 year elass,
and have subscquently declined sharply. They have
increased again in the last threc ycars duc to thc good
1990 and 1991 ycar elasscs, but arc prcdictcd to rcsume
their dccline as these year elasses are rapidly fished out
at thc euerent high level of fishing mortality.
The good 1990, 1991 and 1992 year elasses of Celtic Sea
whiting resulted in an increase ofcatches and SSB in the
last threc years. Fishing mortality has bcen consistently
high (in exccss of 1.0 untiI1992). This, combined with a
poor 1993 year-class, is expected to rcsult in a decrease
of SSB in 1996-97 to the average level. Fishing
mortalities on CeItic Sea cod and whiting, which are
taken in tlle same fishery, should be significantly
reduced to maintain SSB's and catch rates abovc their
average levels. This implies !hat spccific TAC's should
apply to Dhisions VIIf-h.
Fishing mortality on Celtic Sea sole has steadily
increased from 1972 to 1990, then decreased. SSB has
been gradually decreasing to a low value in 1991 (about
half the level in the 1970s) then temporarily increased
duc to the outstanding 1989 year dass. It is prcdictcd to
decreasc again in 1996-97 to just abovc the historieal
low.
The SSB of Celtic Sea plaiec has deelined sincc the pcak
value in 1988 to below average in 199", but remains
above the record low level. Fishing mortality is elose to
the high value observed in 1990. All recruitments
following the strong 1986 year elass have been below
average. SSB is predicted to rcmain elose to the cuerent
low level in 1995-1997 under status quo F. Plaice is
taken in mixed fisheries and as by-catch by trawlers
targeting sole, and management measures should be
considercd accordingly.
Additional data on cod, whiting, sole and plaicc in
Dhisions VIIb,c,h-k have bcen made available, but these
are still insufficient foe assessment purposes.
Duc to errors in the Icngth- and agc-compositions (of
diseards, partieularly) for 199", the Group has bcen
unable to providc a reliable assessment for the northern
stock of hake. Howevcr, previous assessmcnts have
indicatcd that the decrease of SSB was a mattcr of
concern.
The landings of anglerfish (Lophius piscatorius) in Sub-
arcas VII and VIII have decreascd stcadily bctwcen 1985
and 1993, but increascd in 1994, whereas fishing
mortality has been generally increasing during that
period. Good recent year elasses have haIted the decline
of SSB and landings which are predictcd to incrcasc in
the short term.
The landings and SSB of Lophius budegassa in Sub-
areas VII and VIII havc decrcased steadily since 1989,
and SSB rcachcd a minimum in 1994. It is expcctcd to
remain elose to that low level in the short term at the
cuerent level ofF.
Apart from an apparcnt peak in 1991, fishing mortality
on megrim in Sub-areas VII and VIII is moderate. SSB
has been steadily increasing since the low value in 1990
and is prcdictcd to incrcasc above 100,000 t in thc short
term at cuerent level of F. A largc proportion of thc
eatch is discarded, and undersized fish makc a largc
fraction of the landings.
Thc stock of sole in the Bay of Diseay has been capable
of supporting thc rapid expansion of thc fishery and thc
continuous increase of fishing mortality in the recent
years, because the exploitation pattern has bcen
improving in the samc time and recruitment was stable.
Howevcr, this compensation is reaching its limits. The
1991 and 1992 year elasses are below average and the
1993 )"car elass is by far the weakest on record. At
euerent levels of F, SSB is cxpectcd to decrease in the •
short-term to the lowest level ever recorded.
Tbc state of the southern stock of hakc continues to be a
matter of concern. Following a sharp decline bctween
198.. and 1986, SSB has remained at a 10w level,
reaching a new minimum in 199", and fecruitrnent has
been decreasing continuously until 1992, "ith a slight
improvcmcnt in 1993. Ifthe objcctive is to rebuild SSB,
fishing mortality has to be reduced considerably. The
exploitation pattern necds also to bc improved.
Age-based assessments of thc anglerfish (Lophius
piscatorius and Lophius budegassa) in Divisions VIIIc
and IXa havc again bcen attempted this year, but the
results are very sensitive to changes in VPA options and
could not provide a reliable basis for forecasts and
advicc. Given the problems "ith ageing of these fish, a
different modeIling approach should be considered. Tbe
trends in commercial catcb rates for large fisb were •
examined. They indicate that SSB of both specics bas
declined during the last decade and is cuerently at a low
level. Tbc TAe's agreed for these stocks bavc
consistently been weil above aetual eatch possibilities.
Catches of Lepidorhombus boscii, the most abundant of
the two specics of megrim in Dhisions VIIIc and IXa,
bave bcen dccreasing since 1989, and stabilised in 1993-
9... Recruitment bas been decreasing and the 1993 year
elass recruited in 199.. is exceptionally weak. In tbe last
three years, SSB has been low and is predicted to remain
at that level under current levels ofF.
The catches of Lepidorhombus whijJiagonis from
Dhisions VIlIc and DCa in 1993 were about 40% of
what they werc in 1990, but havc slightly increascd in
1994. Thc assessment gave very different results
depending on the tuning options and was not considered
sufficiently reliable as a basis for advice. However, the
available e,idcnce points to a very weak 1993 year elass
2 09/01196E:\ACFM\WGSSDS95\FINAL.95 09101196
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and to a low level of SSB in recent years. The TACs
whieh apply to both speeies of megrim eombined have
been far above actual catch possibilities.
Key results of the assessment are summarised in Table
1.1.
1.4 Data Dcficicncics
There has been a major problem with the French data
this year, as the log-books for 1994 for the ports of
Lorient and Douarnenez (all year), and of Concarneau
(last 6 months) have not bcen processed, if they were
collected at all. This means that the corresponding catch
and eITort data by Division, gear and vessel type wcre
not prO\ided to the French scientists. The fleets from
these ports makc a large proportion of the catch from
several of thc Celtie Sea and Bay of Diseay stocks, and
also fish in other areas, notably in Sub-area VI.
For the assessments, the first requirement is to allocate
the total landings of each specics in these ports, which
are available from the sales records, to indi\idual
Di\isions or assessment areas. For this Group, the main
difficulty is with cod and whiting, which are caught by
these fleets in several areas. This is also truc for
anglerfish and megrim, although thc landings from Sub-
areas VII and VIII usually prcdominatc. In contrast, thc
hake landings into the Brittany harbours can safely be
allocated entirely to the extensive northern stock, and
these ports aceount for only a marginal part of thc
catches from thc Bay of Biseay solc stock. For each
species concerned, attempts werc made to estimatc thc
landings for thc stock areas dealt with by thc Group,
using the same proportions by Dhision for each port and
month as observed in pre\ious years. However, this
introduces a first level of approximation in "iew of the
changes in the structures of thc flcets and in the spatial
distribution of their acti\ities.
Table 1.2 shows, for each stock, the amount of
unrecorded landings that had to be estimated, and thc
proportion of thc total catch. that it represents. The
severity of the problem in terms of misallocation among
assessment areas is also indieated. It should be notcd,
however, that thc actual error or impact on thc
assessment is much lower than indicatcd by thc
percentages.
Tbc next problem is to estimate the length or agc
distributions of these estimated landings. AIthough the
market records also include the detail by commercial
categories for each specics and month, there is no
satisfactory procedure to estimatc the amount of each
category taken in each Di\ision. Using the same
allocation by Divisions for each catcgory as in pre\ious
ycar(s) implies that the relative abundancc by sizc
remains the same through time, an assumption which
may not bc upheld. Thc consequcncc is that the weights
to which thc length samples, whieh are taken by market
i .... ', '.
categories, should bc raised cannot be estimated with
confidence. Information is also lacking to enablc these
catches to bc allocated to fishery units (i.c. by gear type
and depth stratum in addition to area), thus it is not
possiblc to mise thc length cornpositions by fishery units
cstimated for thc other fleets. Tbc last resort would bc to
misc thc international Iength or age compositions to
account for these catches, but this is not satisfactory
(diITerent patterns of fishing and mixes of gears, areas
and seasons), in addition to the fact that the missing
landings arc estimates of unknO\m precision. It is all thc
more risky whcn thc latter arc a large component of the
total catch.
This lack of data becomes critical when thc fleets in
question arc part of the tuning fleets. Becausc their eITort
cannot bc estimated, they must be discounted, which
creates a partieular problem when they usually havc a
largc weight in thc final estimations. In principlc, XSA
accepts missing data, but it is clear that thc uncertainties
in thc assessment and thc prcdietions incrcasc when
thesc occur in the terminal year of the VPA.
A major reason for concern is that, according to
availablc information, thc problem is very likely to bc
cncountercd again next :rear. In thc same Brittany ports,
the collection and treatment of log-books for the first
months of 1995 is still far from complete. In \iew of thc
changes that arc taking place in the French Atlantie
fleets duc to economic difficu1ties, the procedures uscd
this year to fill thc gaps, by referring to a pre\ious year
"ith "hard" data, "ill clearly beeome invalid. In
addition, this extra work on basic data represents a call
on scientists' time at the expensc of rcsearch. It also
delays eonsiderably the availability of data for
exploratory runs, whieh arc thc only way of detecting
and eorreeting possiblc errors (sec the casc of northern
hake). It is also frustrating that the replacement of
missing data by scientists' estimates is ofien used as an
excuse to question the assessments and the advice based
on them.
Tbc ability of the Group, and in consequence of ACFM,
to make assessments and prO\idc ad'dce for several
stocks is prccarious. This situation raises serious
questions on how a TAC system of fisheries regulation
can be expected to achieve its aims when countries do
not put in placc appropriate means of accounting their
catches against their quotas which, in addition, is
supposed to be made in real time.
1.5 l\Icthodology and Software
1.5.1 Standard assessment
XSA has been thc only method used for VPA tuning in
all final assessments, using the version implemented in
IFAP. The procedures used to screen the data and to
select thc tuning options were described in detail in last
ycar's report and are not repeatcd here.
."'. .'-.... ~ ..: ~ ...
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One difference to note is that, as requested by ACFM,
the plots of residuals by flcct and age presented in the
report are from the final XSA fit, rather than from
preparatory work. In relation to this, eonsiderable time
has been wasted in obtaining these plots, which at thc
moment requires transferring pieces of thc XSA
diagnostics files into a spreadsheet and setting up aII the
graphs. A more automatie procedure would faciIitate the
work.
In somc instances, thc Group has been less restrietivc
regarding thc range of ages for whieh eatehability might
bc dependent on abundance. Pre\iously, this was
confincd to thc first agc in thc data, provided it eould bc
based on reliablc rceruitment data. Thc eriteria
eonsidered this year werc thc valuc ofthc t-statistics, thc
improvement ofthc standard errors and/or whether therc
was a signifieant improvement in thc retrospective
pattern. Tbc 'treatment as reeruits' was earefully
avoided, however, when the CPUE series were too short
or laeked eontrast.
One problem identified by the Group is related to the
definition of status quo and to the standard praetice of
sealing the recent exploitation pattern to the mean F in
the terminal year. In one instance (northern hake), the
data for somc ages in the terminal year were doubtful
and gave an anomalous cstimate of mean F in 1994.
ScaIing to that valuc would have had the effect of
propagating the error into the prediction, whereas a
straight average of recent Fs might have smoothed the
error out. When XSA was introduced to replace the
Laurec-Shepherd mcthod, it was claimed that one of its
advantagcs is that it no longer trcats the data for the
terminal year as exact. In asensc, the scaling procedure
is equivalent to treating the final estimate as exaet and is
a movc in thc oppositc dircction. In an other instance
(Biseay sole), the fishery has rccently expanded without
rcstriction, exceeding the TAC cach ycar, and fishing
mortality inereases ycar after year. If status quo is
dcfined as the latest F valuc, whieh is revised upwards
each year, thc ad\ice based on status quo predictions is
bound to simply track and endorsc the intcnsification of
exploitation, rather than to stabiIisc it. It is no surprisc
that predictions (notably for the medium-term) are
significantly rcvised cach year whcn what is called status
quo F in a ycar is systematically x% larger than what it
was thc ycar before. In such instanccs, it would bc
preferable to agrec on a referencc (set of) year(s) and
base thc TAC rccommendations on thc results of
predictions at the eorresponding (mcan) level ofF.
1.5.2 IFAP
Tbe Group apprcciates that sevcral changcs in IFAP
suggested in its pre\ious reports have been implcmented,
notably thc calculation of mcan weights of thc plus-
group for predictions and thc faciIity for editing thc
tuning flccts' data.
However, the work would bc facilitated ifthc produetion
of standard graphs was made more automatie, notably
rcgarding:
- thc plots of log-eatehability residuals by fleets from
XSA~
- the stock-rccruitment plots and, possibly, the
calculation ofFmed, ete.;
- thc )ield-per-recruit and forecasts for landings and
discards.
In addition to difficulties for setting up the
corresponding graphs, performing retrospcctive analyses
in thc system remains problematical.
1.5.3 Risk analJses and medium-term simulations
Thrcc methods were used this year for risk analyses
and/or medium-term predictions.
- The Monte Carlo method (Mesnil, 1993 after Restrepo
et a/., 1992) was deseribed in last year's report. It is
reealled that it considers errors on natural mortaIity, on
eatehes at age and on CPUE data. Frcquency
distributions of thc conventional assessment results are
obtained on eompletion of many replicates whieh
involve: random perturbations of thc data; VPA tuning
using thc ADAPT framework (Gavaris, 1988); YIR
analysis; short- and medium-term predictions of
landings and SSB \,ith a ehoice of options for
rccruitment and F levels. There has been no ehangc in
the implcmentation, exeept for the eorreetion of a small
error in the estimation of parameters for thc Rieker
stoek-reeruitment relationship. This ycar, the method
has only been applied to Bay of Biscay sole.
- The set of programs dcveloped by R. Cook for the
Working Group on North Sea Demersal Stocks (Cook.,
1993) was also available. However, sinee most members
of this Group had no pre\ious cxperienee with the
methods and programs, it was eonsidered imprudent to
usc them without appropriatc knowledge. The sensithity
analysis method was thus only applied to the Celtie Sea
sole data (hut the program for medium-term predictions
handles units whieh are too talge for this "smalI" stock).
- The @RISK add-on to Excel sprcadsheet was used for
stochastic medium-term predictions for the southern
stock of hake. It is an easy tool but the calculations in a
spreadshcct are diffieult to vaIidate.
It is desirable that members of the Group make
themscIves familiar wüh the use of these methods on
their data during thc ycar, so that they can bc put into
practice during mectings.
•
•
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1.6 General Comments on Management Options
Thc issues listcd in terms of referencc e) havc already
been discussed in a number of working groups and
cornmittees, and therc is littlc to add to "hat has already
been said. In addition to the specific management
considerations discussed in individual stocks' sections,
some general features apply to all stocks.
It has long been recognised that a major difficulty for the
management of thc Southern Shelf fisheries and
resourees, by whichever kind of measure, is rc1ated to
the fact that most stocks are exploited in mixed fisheries.
This has two aspects:
i. each stock is fished by a variety of metiers (vessel
and gear type, location) characterised by particular
exploitation patterns, fishing powers and efficiencies,
social and cconomie constraints, ete.
ii. although a metier ean bc targeted at a particular
specics or group of species, its fishing operations
can, intentionally or otherwise, generate fishing
mortality upon other stocks inhabiting thc same
grounds.
In this eontext, one of the problems which has been
identified with thc TAC system, as it exists in thc EU, is
the rcquirement to set TAC's that are compatible among
stocks fished by thc samc fleets. Ir TAC's imply diITerent
levels of fishing intensity, the dosure of thc fishery for a
stock "hen its TAC is attained does not prevent vessc1s
continuing fishing in the area as long as the TAC's for
other species allow. This results in discarding or
misreporting catches from the "dosed" stock rather than
in the intended reduction of fishing mortality.
In principle, a system in "hich an adequate level of
eITort is allocatcd to each metier is likely to bc more
eITcctive in reducing thc problem of incidental catches.
However, setting adequatc eITort levels may bc just as
arduous as making TAC's compatible: if the state of
individual stocks eall for diITering degrees of regulation,
managers and thc industry have to decide which specics
havc to bc pri\ileged, protected or sacrificed. On thc
technical side, another problem with eITort control in a
fishery with several metiers is to estimate the
appropriatc rclationship between the target fishing
mortality or 88B and the eITort that can be attributed to
each metier, taking into account its particular
exploitation pattern and efficiency. The problem is
further compounded when this has to be done for all
relevant specics. In addition, it does not seem
economically sensible or socially acceptablc to freeze
vessels in their current metiers. Not only would
standardisation faetors between fleets or metiers have to
be monitored to keep track of gains in emciency, but
also the balance bctween metiers would need to bc
frcquently re-evaluated as the structurc of thc fleets and
the state of the various stocks change.
Regarding thc options of multi-annual or multispecies
TAC's, a problem already raised by several Working
Groups is that these notions are still ambiguous
(particularly as interpreted by the industry), and
managers should give more indications on "hat they
actually mean: is it a matter of deciding in a given year
"hat suitc of TAC figures will apply to aperiod of
subsequent years, or of a planned reduction in F, or of
establishing decision rules "hereby the TAC is, for
example, some agreed function of the 8SB estimated
eachyear?
An)'Way, the appropriateness of thesc options cannot be
evaluated as long as they are only defined generically:
thc whole paekage of measures associated with cach
system must bc specified. For multispecics TAC's, for
example, what measures are emisaged to avoid fishing
dO\m thc most valuable specics, in decreasing order ?
For multi-annual TAC's, to what extent would roll-over
of uncaught quota be allowed, and what rules would
apply when thc quota in a given ycar is excecded ?
When we see that, in the current system, there is still a
lack of planning of quota eonsumption within the year,
as e\idenced by early dosures that often seem to be
unanticipated, therc may be concerns that multi-annual
TAC's, in the form of prescnt figures, may give the
illusion that restrictions may bc deferred and problems
solved later. Another issue rc1ates to allowances for
rC\isions: the possibility of adjusting thc rules or the
targets must exist in case thc situation of the resources
evolves quite diITerently from "hat was anticipated, but
ifthis ends up in annual (or more frequent) requests for
scientists to re-evaluatc thc proccduresloptions, therc
will be no improvement to the current system.
1.7 Duration of Meetings
When this Working Group was established, it was faced
with several difficulties:
- the large numbers of stocks for whieh assessments are
required;
- for several members, a lack of experience with age-
based assessment methods and software;
- data in the appropriatc format were often not available
or only for short time series;
- the requirement to produce areport in English, whieh
poses particular problems for most members.
In addition, the first years coincided with the
introduction ofX8A and oflFAP.
Tbc first difficulty has resultcd in the imperative
requirement that all data should bc prepared in advance
of the meeting. This Group has bcen particularly
successful in this regard and, as mcmbers gained
experience with the assessment methods, a lot of the
preparatory work of data exploration, trial runs with
different options, rctrospcctive analyses, ete. is now donc
prior to the meetings. Neverthcless, this material has to
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be reviewed by the Group so that options for the final
VPA can be agreed. This usually takes the first 3 days of
the meeting, including the opening session, a quick
review of the state of the data, a thorough check of the
data stored in IFAP, and the circulation of the material
to be examined.
The nex1 stage is to agree on the results of the final
VPA. This often implies the examination of additional
trial runs. About 2 days are required, keeping in rnind
that some members have to deal with several stocks and
the concern that nobody should be lagging behind the
rest of the Group. Usually one more day is required to
run and agree the predictions, and another day is used
for preparing the texts, graphs and tables. FinaIly, the
report and ACFM first drafts are discussed and
experience shows that 3 full days are needed, notably in
view ofthe fourth difficulty mentioned above.
In total, the 10 days which have so far been allocated to
this Group are weIl occupied and certainly not excessive.
Any reduction would necessarily imply extending the
duration of already quite long working days (commonly
10-12 hours), certainly at the expense of quality, unless
the terms of reference are radically changed towards less
frequent updates of assessments. It should be recalled
that this duration has proved just sufficient to address
the basic single-stocks assessment work, and has made it
impossible to adequately consider in addition the
problems of technical interactions for which area-based
working groups have been established.
•
•
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fable 1.1
•Summary of stock ...essmenta end catch predictiona •
ASSESSMENT RECRUITMENT LONG TERM STATUS QUa PREDICTION
STOCK 19M V.,., FmllX Fmed AM AM 1995 1996 1997 COMMENTS
BASIS LANO'QS F 558 18112 18113 111114 111115 Re<! SSB lANO'S SS8 LANO'S SS8 SSB
::00 "'Ie 0.6 No ......_nt
WHITHING V'Ie 1.8 No ......_nt
SOLE Vlie XSA 0.7 0.24 3.0 3.3 3.0 3.8 ·4.1 0.29 0.25 4.3 3.7 0.7 3.0 0.7 3.1 3.2 SSB n.ble. Iow
"lA'CE Vlie XSA 1.2 0.76 1.7 4.8 3.3 4.6 ·5.1 0.29 0.62 5.6 2.5 1.2 1.6 1.2 1.5 1.6 SSB remaln. Iow
:::00 Vllf,a,h XSA 8.5 0.94 10.7 5.8 1.3 ·2.5 ·2.5 0.29 0.80 3.3 7.9 5.6 6.0 5.5 5.6 5.0 SS8 down, hiah F
'l'iHITING Vllf,a,h XSA 13.6 0.92 26.8 68.4 46.1 17.8 ·33.6 0.35 1.3B 37.0 17.4 13.5 22.5 10.0 180 17.4 SSB decreulna
SOLE Vllf,a XSA 1.0 0.60 2.2 4.6 4.2 ·4.8 ·4.8 0.24 0.33 50 3.3 10 2.3 1.0 2.2 2.1 SS8 decreulna
PlAICE Vllf,a XSA 1.1 0.83 1.3 3.9 1.9 ·5.2 ·5.2 0.30 0.65 5.7 1.8 1.1 1.1 1.2 1.0 1.1 SSB rem.in. Iow
eoo Vllb,c 0.6 No .lIellment
WHITING Vllb,c 1.3 No elle..ment
SOLE Vllb,c 0.1 No ....lIment
PlAICE Vllb,c 0.2 No ......ment
eoo VIIJ.k 1.4 No ...e..ment
WHITING VIIJ.k 2.9 No ...e..ment
SOLE Vllh,k 0.7 No •••el.ment
PlAICE Vllh.k 0.7 No ......ment
HAKE NORTH 51.3 D.t. Droblem.
l.PISC NORTH XSA 16.1 . 0.38 30.4 28.8 33.2 ·17 ·17 0.13 0.38 21.1 41.9 200 40.7 23.1 50.5 55.9 SSBlncre....
L.BUOE NORTH XSA 6.8 0.18 32.3 18.4 ·15.9 ·16.9 ·15.9 0.14 0.15 16.0 44.0 5.9 32.0 5.8 32.0 32.1 SSB rem.ln. Iow
MEGRIM NORTH XSA 13.1 0.21 80.7 269.2 245.4 ·250.3 ·250.3 0.17 0.32 261.8 75.6 14.7 90.7 16.6 97.3 101.0 Stable
SOLE VIII••b XSA 7.2 0.61 14.4 41.B 15.1 ·49.8 ·49.8 0.12 0.55 49.1 12.7 6.2 12.8 5.0 8.8 9.1 SSB d.ere....
HAKE SOUTH XSA 9.5 0.29 16.6 37.2 66.1 @l69.7 @l69.8 0.16 0.23 87.0 31.3 8.5 15.1 84 139 132 Ilela. & SS8 It>w
l.P1SC SOUTH XSA 2 VPA unrellable
,
.L.BUOE SOUTH XSA 1.6 VPA unreli.ble
!M.WHIFF SOUTH XSA 0.5 0.61 1.0 11.0 2.3 0.1 VPA unreli.ble
IM.BOSCII SOUTH XSA 1.4 0.30 4.3 42.9 30.0 4.1 ·33.8 0.34 0.46 31.2 4.8 1.7 4.9 1.5 4.7 48 SS8 rem.ln. Iow
I
Not•• :
Recruits in millions
Landings and SSBs in kt,
Recruitment : XSA values unless annotated :
Fmax corresponds to maximum of Landings/R
SBL = Safe Biological Limits
NF = Not Found
Assumed GM or TG @ AM + RCT3 estimate
Table 1.2 Estimates used to replace missing landings data (tonnes).
Species Area France Brittany % Total Catch Serious?
8
.(;94 Y.U~ :?'1. .•.........•........................
.Whj..~t~g YE~ .!QI .
§Q!~ YE~ '1. 9. . :t{ .
.P.I~t<?~ YE~ J.? }. . :t{ .
~Q.(t Y.JJf::h ~}.~~ ?~. . y. .
WhtH.~g Y.JJf::h ?.~19 4~ y. .
§Q!~ YEf.,g l:~. . }. . :t{ .
.P.I~.<?~ Y.JJf,g ~1. ~. . :t{ .
.GQ.~ Y.J.TI?,~..i:~............................. . .
.Wh~.~t~g Y.J.TI?,~..i::~.............................. . .
.~Q!~ Y.J.TI?,~>.h:~............................ . .
.P.J.~.<?~ Y.J.TI?,~>.h.:~............................ . .
H~~..NQ!:!P. JE~.:.Y;UJ~,Q 1.!?Q ~. . :N .
M~m!P.-.<~>.. Y.J.TI?~~,.Y.!H.~,J? ??~ ?Q. . ~ .
.~~gl~!.~..~ Y.J.TI?~~,.Y.!H.~,J? ~}l:? !.!. . ~ .
§!?.!~ Y.J.H~>.~ ?1.? } N .
H~~..~.9.!!!h Y.J.H~,J~~.............................. . .
M~gti!P.-..~.? Y.J.H~,JX~............................. . .
Anglers x2 VIIIc,IXa
NB: Seriousness here relates to possible misaUocation by areas.
•
•
•2. GENERAL
2.1 Nominal Landings
It is recalled that several stocks assessed by the Group
are managed by means of TACs that apply to areas
other than those corresponding to individual stocks,
notably in Sub-Area VII, or to a combination of
species in the cases of anglerfish and megrim. As a
consequence, the offieiallandings provided to leES by
statistical offices are of limited relevance for the
assessments when they are reported by TAC areas.
Moreover, several countries failed to provide catch
figures for recent years. Therefore, all offieial figures
by species and area have been grouped under this
general seetion and are given in Tables 2.1.1-7. The
figures actually used by the Working Group will be
given in the relevant seetion for each stock.
2.2 Fisheries Trends.
This seetion is intended to present information about
trends in size and eiTort of fishing fleets, to the extent
that their activities impact on several stocks
concurrently.
2.2.1 French fleets
Due to lack of statistics for three major ports in 1994
(Section 1.4), the tables on eiTort trends presented in
last year's report could not be updated.
The only consistent series of eiTort is provided by
vessels from Le Guilvinec area. Figure 2.2.1 shows the
allocation of their total eiTort by metier in the Western
Approaches. It shows a decrease of the part devoted to
benthic (anglerfish and megrim) stocks in recent
years, although the decrease is less important for that
fleet than for the total French fleets according to the
data presented in last year's report. A slight increase
of the fishing eiTort devoted to anglerfish (benthic
species) in the Bay of Biscay is noted (Figure 2.1.2).
This fleet is not considered representative of the trends
in eiTort directed at gadoids.
There is some evidence that the decrease of fishing
eiTort recorded in 1993 has continued in 1994:
* The number of vessels in the ports bordering Sub-
areas VII and VIII has decreased by about 10%
(MAGP data). However, the distribution and rate of
activity of these vessels are not knO\\TI.
* The vesscls stayed in port during several weeks due
to strikes in the first quarter of 1994.
* A governmental report about the viability of the
French artisanal fleet has recently concluded that
about 300 vessels (over 1000) from the Atlantic ports
are in a very critical finaneial position and that about
100 may be decommissoned.
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Table 2.1.1 Nominallandings ofCOD as reported to ICES (tonnes)
COD VIlb,c
Country 1988 1989 1990 1991 1992 1993 1994
France 591 27,342'1 16,366" 8,807'1 223 12,058" 11,497"'
Germany, Fed. Rep.
Ireland 388 915 795 612 507 357 289
Norway 2 9 29 II 39 " 7"+
UK (England & Wales) 23 9 12 35 64 14 29
UK (N. Ireland) 2 1 2 +
UK (Scotland) 5 33 300 173 145 73 93
Total 1,009
"Preliminary. ' Includes VIId,e,f,g-k, VIII, IX, X, COPACE (EC).
CODVIIe
•Country 1988 1989 1990 1991 1992 1993 1994
Belgium 12 19 6 6 2 5 1
Denmark + + 5 1 I' 2"
France 1,758 "2 "2 "2 487" "2 "2
UK (England & Wales) 850 734 618 403 366 274 309
UK (Scotland) 2 4 6 1 2
Total 2,620
"Preliminary. IIncludes VIId. 2Included in Cod VIIb,c.
CODVIIf
Country 1988 1989 1990 1991 1992 1993 1994
Belgium 440 662 550 262 122 250 281
France 2,255 "I "' "' 1,324" "' "I
Ireland 155 73 69
UK (England & Wales) 278 309 398 351 379 353 308
UK (lsle of Man) 4 4
UK (N. Ireland) 2 1
UK (Scotland) 2 4 3 +
Total 2,973
"Preliminary. IIncluded in Cod VIIb,c.
10
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Table 2.1.1 (Cont'd)
COD VIIg
Country 1988 1989 1990 1991 1992 1993 1994
Belgiuma)
Denmarka)
France 7,500 "' "I "' 4,312" "' "'
Ireland 725 387 221 115 130 390 822
Norwal)
UK (England & Wales) 73 64 146 141 183 166 114
UK (Isle of Man) 2 5 2
UK (N. Ireland) 12 5 2 10 7 8 19
UK (Scotland) 17 6 9 3 4
Total 8,310
"Preliminary. a)See table Cod VIIg-k. IIncluded in Cod VIIb,c.
• CODVIIg-k
Country 1988 1989 1990 1991 1992 1993 1994
Belgium 102 229 86 51 81 136 115
Denmark + +
France 9,460 "' "' "' 5,418" ". "'
Ireland 1,593 1,244 1,285 1,528 1,002 825 1,472
Norway 13 20
UK (England & Wales) 177 192 337 330 461 319 312
UK (Isle ofMan) 2 5
UK (N. Ireland) 12 5 4 10 7 8 19
UK (Scotland) 2 1 139 25 22 7 10
Total 11,346
• "Preliminary. 'Included in Cod VlIb,c.
Table 2.1.2 Nominallandings ofWHITING as reported to ICES (tonnes).
WHITING VIIb,c
Country 1988 1989 1990 1991 1992 1993 1994
France 113 19,771"[ 19,348"[ 10,006"1 487" 13,697"1 18,614"1
Germany, Fed. Rep. +
Ireland 922 1,199 770 540 730 826 1,042
UK (England & Wales) 12 1 15 17 19 18
UK (N. Ireland) + + 2 2
UK (Scotland) + 32 38 79 150 147 117
Total 1,047
"Prel iminary.
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Table 2.1.2 (Cont'd)
WHITING VIIg-k
Country 1988 1989 1990 1991 1992 1993 1994
Belgium 19 39 67 43 47 75 50
Denmark +
France 7,929 "\ "\ "I 6,916" "\ "\
Germany, Fed. Rep. + 14
Ireland 2,036 1,651 1,654 1,328 1,775 3,630 5,053
UK (England & Wales) 256 162 151 237 300 344 371
UK (Isle of Man) 2 5
UK (N. Ireland) 19 7 21 11 20 29
UK (Scotland) 28 32 20 34 16
Total 10,260
"Preliminary. Ilncluded in Whiting VIIb,c.
• Table 2.1.3 Nominallandings ofPLAICE as reported to ICES (tonnes)
PLAICE VIIb,c
Country 1988 1989 1990 1991 1992 1993 1994
9 1 11 9" 3" 5" 2France
Ireland 157 159 130 179 180 191 200
UK (England & Wales) 2 2 + 6 2
UK (Scotland) + 13 91 3 3 3
Total 168
"Preliminary.
PLAICE VIIe
• Country 1988 1989 1990 1991 1992 1993 1994
Belgium 90 89 82 57 25 56 10
Denmark + 2 + +1
France 584 3,713\" 4,739\" 4,08i" 419" 2,5981" 3,044\"
UK (England & Wales) 1,654 1,708 1,873 1,314 1,110 1,080 996
UK (lsle ofMan) +
UK (Scotland) 2 18 16 19 24
Total 2,328
"Preliminary. lIncludes VIId.
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Table 2.1.3 (Cont'd)
PLAICE VIIr
Country 1988 1989 1990 1991 1992 1993 1994
Belgium 372 440 493 584 125 198 153
France 142 1,0891' 767" 444·' 118' 370·' 3281'
Ireland 2
UK (England & Wales) 516 381 403 324 220 219 194
UK (Isle of Man) 3 1
UK (N. Ireland) 1 I
UK (Scotland) 6 3 6
Total 1,030
·Preliminary. IIncludes VIIg.
PLAICE VIIg
•Country 1988 1989 1990 1991 1992 1993 1994
BelgiumaJ
Denmark") +
France 579 •• I' ,. 386' ,. ,.
Ireland 226 180 160 155 180 87 82
UK (England & Wales) 113 89 85 64 80 71 57
UK (Isle of Man) 1
UK (N. Ireland) + 1
UK (Scotland) 2 3
Total 919
·Preliminary. l)See table Plaice VIIg-k. 'Included in VIIf.
PLAICE VIIg-k •
Country 1988 1989 1990 1991 1992 1993 1994
Belgium 245 403 301 252 246 344 197
Denmark + + + +
France 714 229" 77" 173" 902' 84" 46"
Ireland 595 634 498 633 657 470 353
UK (England & Wales) 546 162 173 351 341 289 315
UK (Isle of Man) + 1
UK (N. Ireland) 1 + +
UK (Scotland) 2 + 9 10
Total 2,102
·Preliminary. 'Reported as VIIhj,k. 2Reported as VIIhj.
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Table 2.1.4 (Cont'd)
SOLE VIIg
Country 1988 1989 1990 1991 1992 1993 1994
Belgiuma)
France 99 I·
,. I· 130· ,. ,.
Ireland 72 18 40 32 45 49 37
UK (England & Wales) 33 49 80 64 80 62 64
UK (lsle of Man) +
UK (N. Ireland) + + + + + +
UK (Scotland) +2 2 3
Total 204
·Preliminary. ·)See table Sole VIIg-k. 'Included in VIIf. 21ncludes VIIj
SOLE VIIg-k
•
Country 1988 1989 1990 1991 1992 1993 1994
Belgium 254 252 353 358 312 317 338
France 152 84'· 66'· 55 1• 433• 491• 41 1•
Ireland 254 224 306 338 300 286 221
UK (England & Wales) 199 226 224 296 294 271 236
UK (Isle ofMan) +
UK (N. Ireland) + + + + + +
UK (Scotland) 2 5 8 2
Total 859
·Preliminary. IReported as VIIhj,k. 2Included in VIIg. 3Reported as VlIhj.
SOLE VIII
Country 1988 1989 1990 1991 1992 1993 1994
•Belgium 135 311 301 389 440 400 466
France 4,309 5,471 1• 5,231 1" 4,315 1• 5,9191" 5,62zI· 6,413 1•
Portugal 7 8 5 3 1
Spain +
UK (England & Wales)
Total 4,451
·Preliminary. IReported as VIIIa,b.
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Table 2.1.5 Nominallandings ofHAKE as reported to ICES (tonnes)
HAKE lIla
Country 1988 1989 1990 1991 1992 1993 1994
Belgium 5 ., 13 15 15 5 4j
Denmark 576 952 1,584 1,623 1,546 1,188 791'
Gennany, Fed. Rep. 1 +
Netherlands I
Norway 60 56 113 115 154 121' 58'
Sweden 38 50 98 103 141 162 121'
Total 680 1,061 1,808 1,856 1,856 1,477 974
'Preliminary.
•
HAKEIVa
Country 1988 1989 1990 1991 1992 1993 1994
Belgium + + + + I I 1
Denmark 232 245 336 343 322 478 233'
Faroe Islands 6 4'
France 380 5851' 7481' 1341' 109' 151 1' 7i'
Gennany, Fed. Rep. 30 29 9 19 28 70 51
Netherlands + 8 1 4 18 4 +
Norway 202 269 420 505 442 459' 241'
Swedena) 33 24 41 138 60 38 30
UK (England & Wales) 67 4 9 13 23 5 3
UK (Isle ofMan) +
UK (N. Ireland) 3 + +
UK (Scotland) 353 188 235 360 412 460 316
Total 1,300
'Preliminary. a1ncludes IVb 1988-1993. Ilncludes IIa(EC) and IVb,c.
E:\ACFM\WGSSDS9S\T-2-1-1.DOC
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Table 2.1.5 (Coot'd)
HAKEIVb
Country 1988 1989 1990 1991 1992 1993 1994
Belgium 32 25 78 115 116 69 55
Denmark 7901 8602 9343 1,3744 1,500 1,512 1,103s•
France a)· a)· a)· 12· a)· a)·
Germany, Fed. Rep. 8 5 13 11 22 48 28
Netherlands 149 117 89 81 162 135 74
Norway 2 2 2 8 2 • 4·+
Swedena) 19
UK (England & Wales) 18 15 16 24 47 30 33
UK (Isle ofMan) +
UK (N. Ireland) + + 1
UK (Scotland) 34 31 30 54 37 22 27
Total 1,034
•
·Preliminary. a)Included in IVa 1988-1993. IIncludes 12 t reported as Sub-area IV. 2Includes 4 t reported as Sub-area IV. 3Includes
11 t reported as Sub-area IV. 4Includes 7 t reported as Sub-area IV. sIncludes 3 t reported as Sub-area IV.
HAKE IVc
Country 1988 1989 1990 1991 1992 1993 1994
Belgium 6 5 1 2 1 2 1
Denmark 1 1 •+ + + + +
France I· I· I· 1· I· I·
Germany, Fed. Rep. + +
Netherlands 4 2
UK (England & Wales) 2 4 +
UK (Scotland) + + + +
Total 12
·Preliminary. IIncluded in Na.
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Table 2.1.5 (Cont'd)
HAKE VIa
Country 1988 1989 1990 1991 1992 1993 1994
Belgium 2 2 + 1 +
Denmark + + + + 1 "+ +
France 1,909 9,4171" 6,5391" 3,1621" 1,197" 3,261 1" 2,5001"
Gennany, Fed. Rep. 2 2 + + + 1 +
Ireland 265 730 207 151 241 251 244
Netherlands 14 3
Norway 5 . I"+ + + +
Spain 1,340
UK (England & Wales) 1,169 506 279 497 452 467 507
UK (Isle ofMan) + +
UK (N. Ireland) 83 77 115 278 283 173 117
• UK (Scotland) 1,329 1,380 1,399 1,692 1,340 1,392 1,079Total 6,104
"Preliminary. IIncludes Vb(EC), VIb and VII.
HAKEVIb
Country 1988 1989 1990 1991 1992 1993 1994
France I' 1· I' t· I'
Ireland 115 76 102 +
Norway 1 " .+ + +
Spain 1,336
•
UK (England & Wales) 75 8 16 1 7 35 22
UK (N. Ireland) + + 3 + 1
UK (Scotland) 5 6 12 15 7 19 25
Total 1,416
"Preliminary. IIncluded in VIa.
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Table 2.1.5 (Cont'd)
HAKE VIIe
Country 1988 1989 1990 1991 1992 1993 1994
Belgium 3 3 + + 1 +
Denmark .+
France 1,185 I' I' I" 503" I' l'
Ireland 11 11
UK (England & Wales) 329 353 439 506 293 266 253
UK (Scotland) 9 +
Total 1,517
"Preliminary. IInc1uded in VIa.
HAKE VIIf
•
Country 1988 1989 1990 1991 1992 1993 1994
Belgium 30 35 28 10 12 10 11
France 551 l' I' l' 296' l' I"
Ireland 26 16 30
UK (England & Wales) 505 502 296 265 174 295 235
UK (Isle of Man) 3 +
UK (N. Ireland) 1
UK (Scotland) 16 9 6 +
Total 1,086
·Preliminary. lIncluded in VIa.
HAKE VIIg-k
Country 1988 1989 1990 1991 1992 1993 1994
Belgium 16 29 19 8 11 13 9
Denmark + + +
France 3,332 l' l' I' 1,579' I' I'
Ireland 1,331 965 1,593 1,301 1,812 1,621 1,456
Netherlands 4 15
Norway +
Spain 5,229
UK (England & Wales) 2,539 1,189 1,499 2,274 2,730 2,318 2,233
UK (Isle ofMan) +
UK (N. Ireland) + + 2 1 1 12 1
UK (Scotland) 1 9 17 214 166 302 267
Total 12,448
·Preliminary. IIncluded in VIa.
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Table 2.1.5 (Cont'd)
HAKE VIII
Country 1988 1989 1990 1991 1992 1993 1994
Belgium 2 15 8 12 13 7 18
Denmark +
France 13,853 13,6781' 12,9792' 15,60i' 11,4264' 8,9725' 11,8546'
Ireland 2
Netherlands 28
Portugal 23 21 20 23 37 16 45
Spain 13,630
UK (England & Wales) 2 +
Total 27,510
'Preliminary. IVIIIa,b,d,e 13,663 t; VIIIc, IX, X, COPACE(EC) 15 t. 2VIIIa,b,d,e 12,977 t; VIIIc, IX, X COPACE (EC) 2 t.
3VIIIa,b,d,e 15,591 t; VIIIc, IX, X, COPACE(EC) 16 t. 4VIIIa,b 11,284 t, VIIIc 19 t, VIIId 119 t and VIIIe 4 t. 5VIIIa,b,d,e 8,957
t; VIIIc, IX, X, COPACE(EC) 15 t. 6yIIIa,b,d,e 11,688 t; VIIIc, IX, X, COPACE(EC) 166 t. •
HAKE IX
Country 1988 1989 1990 1991 1992 1993 1994
Portugal 5,469 3,111 3,074 3,564 4,582 2,647 2,184
Spain 6,060
Total 11,529
'Preliminary.
Table 2.1.6 Nominallandings of ANGLERFISH (species combined) as reported to ICES (tonnes).
ANGLER VIla
•Country 1988 1989 1990 1991 1992 1993 1994Belgium 52 130 103 28 61 65 139
France 134 I' I' I' 97' I' I'
Ireland 417 1,418 87 80 103 450 385
UK (England & Wales) 209 269 143 90 151 162 309
UK (Isle ofMan) 9 28 38 35 2 16 22
UK (N. Ireland) 356 620 417 234 303 329 228
UK (Scotland) 42 419 439 135 133 321 115
Total 1,219
'Preliminary. IIncluded in VIIg-k.
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Table 2.1.6 (Cont'd)
ANGLER VIlb,c
Country 1988 1989 1990 1991 1992 1993 1994
France 308 1· 1* ,. 165" I' r;
Germany, Fed. Rep. 87 53
Ireland 173 146 473 686 467 284 409
Netherlands 3
Norway 2 I 3 2"
Spain 779
UK (England & Wales) 331 50 157 418 581 284 258
UK (N. Ireland) 1 8 5 44 3
UK (Scotland) 13 127 203 79 178 257 165
Total 1,605
"Preliminary. IIncluded in VIIg-k.
e
ANGLER VIId
Country 1988 1989 1990 1991 1992 1993 1994
Belgium 102 120 47 35 19 23 30
Denmark "+ +
France 63 I" I" I" 16" I" I"
Netherlands 3
UK (England & Wales) 49 120 76 40 80 71 49
UK (Scotland) 2 +
Total 217
"Preliminary. IIncluded in VIIg-k.
e ANGLER VIle
Country 1988 1989 1990 1991 1992 1993 1994
Belgium 133 IS9 43 4 5 12 14
Denmark + +
France I,S79 I" I" I" 1,90S" l- I-
UK (England & Wales) 1,786 2,102 1,322 639 536 601 694
UK (Isle ofMan) +
UK (Scotland) 4 7
Total 3,798
"Preliminary. J1ncluded in VIIg-k.
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Table 2.1.7 (Cont'd)
MEGRIMVIIe
Country 1988 1989 1990 1991 1992 1993 1994'
Belgium 7 12 1 + + 1 1
France 303 I' \' (' 16s' I'
Ireland 10 10
UK (England & Wales) 371 284 285 305 220 218 356
UK (Isle ofMan) +
UK (Scotland) 3 4
Total 681
'Preliminary. Jlncluded in VIIg-k.
MEGRIMVIIf
Country 1988 1989 1990 1991 1992 1993 1994
Belgium 92 108 72 15 26 14 39
France 104 J' \' \' 89' \' \'
Ireland 84 70 81
UK (England & Wales) 83 108 118 123 158 162 175
UK (Isle ofMan) +
UK (Scotland)
Total 279
'Preliminary. JIncluded in VIIg-k.
MEGRIM VIIg-k
Country 1988 1989 1990 1991 1992 1993 1994
Belgium 71 148 68 16 26 25 76
•France 3,498 4,705 1' 4,04i' 2,683\' 2,915' 3,1191' 2,6561'
Ireland 1,638 1,654 1,970 1,914 2,040 1,716 1,763
Spain 2,050
UK (England & Wales) 1,329 1,035 860 1,103 1,423 1,588 1,601
UK (Isle of Man) +
UK (N. Ireland) 2 + + + 2
UK (Scotland) 5 16 24 36 35
Total 8,593
•Preliminary. \Includes VIIa-VIIf.
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Table 2.1.7 (Cont'd)
MEGRIMVIII
Country 1988 1989 1990 1991 1992 1993 1994
Belgium 3 33 6 1 + + 2
France 1,178 1,1091' 955 1' 1,091 1' 9052' 7461' ni'
Ireland I
Portugal 2 2 2 2 2
Spain 4,060
UK (England & Wales)
Total 5,243
'Preliminary. IIncluding IX, X, COPACE(EC). 2VIIIa,b 886 t, VIIIc 1 t and VIIId 18 t.
MEGRIMIX
•
Country 1988 1989 1990 1991 1992 1993 1994
Portugal 306 410 329 226 218 17 11
Spain 3,506
Total 3,812
'Preliminary.
•
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Figure 2.1.1 Fishing effort by metier for Guilvinec vessels in the Western Approaches.
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Figure 2.1.2
•
Fishing effort by metier for Guilvinec vessJes in the Bay of Biscay
1994
•
Mean target species
2.2.2 Spanish flccts
Thc Spanish fleets involved in demersal fisheries in
thc North-eastern Atlantic waters operatc from
Division IXa to Sub-arca VI. Duc to thc very different
characteristics of thc vesscls and thc constraints on
thcir activity in relation to thc different sca arcas, thc
Spanish fleets will be described separatcly for thc
different geographieal arcas.
2.2.2.1 Flccts in Sub-arcas VI, VII and Dhisions
VIIIa,b,d
Spanish vesscls can bc assigned to the following
Fishery Units as dcfined by the leES Working Group
on Fisheries Units in Sub-areas VII and VIII in 1985 :
Unit 1 Longlines in medium-deep waters, in Sub-arca
VII
Unit 4 Non-Nephrops trawl in medium-deep waters, in
Sub-area VII
Unit 12 Longlines in medium-dccp waters in Sub-area
VIII
Unit 14 Non-Nephrops trawl in mcdium-deep waters,
in Sub-area VIII
Unit 16 Miscellaneous vessels (trawl & longlines in
medium-deep waters), in Sub-arca VI
As also occurs in other countries, the number of
Spanish vesscls by fishery unit is difficult to estimate
with precision. It is usual that many vesscls must
change fishing arca within a year or a quarter, in order
to comply with thc officiallicences allocated for one or
another Sub-area. In some cases, gcar changes also
occur over the years. The sum of the number of
vessels in cach fishery unit may oOen be higher than
the actual number ofvessels, because some (or many)
of them may have been counted several times if they
fished in several fishery units or Sub-arcas. Even if a
vesscl has been present in a fishing unit for only a very
short period, it will be included in that fishery unit's
estimate. The total "operative" fleet was the sum of
vesscls present in all the fishing units in a particular
ycar. For this reason, the total number of "operative"
Spanish vesscls may appear to be more than 300.
The figure of 300 is the fixed number of Spanish
nominal vesscls ("base list") allowed to fish in the
Sub-areas VI, VII (except in the "Irish Box") and
Divisions VIIIa,b,d, since the acccssion of Spain to the
EC/UE, in 1986. Only 150 of these vessels are
licensed to fish simultaneously, according to the
following rates in the different sca arcas: 23 vessels in
Dhision Vb and Sub-area VI, 70 in Sub-area VII and
57 in Divisions VIIIa,b,d.
The Spanish fleets in the northem demersal fisheries
are composed of trawlers and longliners. Tbe duration
oftheir trips varies considerably, depending mainly on
the fishing arca, but also on the gcar and the base port.
Mean trip total duration in Divisions VIIIa,b,d is about
5-7 days for trawlers and 12 days for long liners (of
whieh 1-3 days are spent stcarning to and from the
fishing grounds), about 17 days in Sub-area VII (4-6
days for travel), and about 21 days in Sub-area VI (7/8
days for travcl).
Since 1986, more than 40 vesscls have been destroycd
and ooIy a very few vessels have been
launchedlconstructed to replace them.
Trawl fleet
Traditionally, the boUom trawl fleet is composed of
vessels that fish individually ("bakas" and "bous") and
those that fish in pairs ("parejas"). In 1994, the
proportion of each of these three trawl fleet component
was: 86% of "bakas", 10% of "baus" and 4% of
"parejas".
Tbe main differences between "bakas" and "baus" are
tbe height of tbe net mouth (it is higher in the "bous"),
the fishing grounds (tbe "baus" fish in deeper waters
and nearer to the edge of the shelf), and the target
specics (the "bous" are more focuscd and restricted to
hake tban tbe "bakas"). The duration of their
hauls/trawls is about three hours for "bous" and four or
more hours for "bakas". The mean over-alliength, the
mean engine power and the mean tonnage tend to be
larger in the "bous".
The traditional boUom pair trawlers (usually composed
by two old "bakas") have disappeared in the last years,
but new boUom pair trawlers have worked since 1993.
These vessels achieve a high vertieal aperture in the
net mouth and they are very effective for their target
specics (hake). For this reason, their fishing effort is
not comparable with that traditional pair trawlers.
The characteristies of the trawl fleet during 1990-94
are presented in Table 2.2.l.a), though the data are
split neither in relation to the fleet components nor to
the fishing areas. This is because the same vessels
sometimes go to fish in different areas, according to
the temporary distribution ofthe licences.
The target specics for trawlers are hake, megrim,
anglerfish and, at a lesser level, Nephrops. By-catches
are pout, ling and blue ling, witch, molluscs (octopus,
squids,...), mullets, and horse mackercl among others.
Effort data related to the most representative ports'
fleets operating in Sub-area VII and Divisions
VIIIa,b,d are used to tune the VPAs for hake, megrim,
anglerfish (and Nephrops) stocks. The fishing effort
evolution of the Spanish fleets in those ports is
•
•
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presented in Table 2.2.2. All these fleets represent
more than 80 % of total Spanish vessels fishing in
Sub-area VII.
In general, effort of trawlers ("OOus" and "bacas")
fishing in Sub-Areas VI, VII and Divisions VIIIa,b,d
show a constant decrease (for "bakas" since 1990-91
and for "bous" since 1992), whieh is consistent with
the reduction in the number of boats.
Longlines fleet
This fleet has three components: one is the typieal
offshore fleet that always fishes in Divisions VIIIa,b,d
or in Sub-areas VI and VII; the second one is an
inshore fleet that usually fishes in Spanish coastal
waters of Division VIIIc, but temporary operates in
Divisions VIIIa,b,d; and the third one corresponds to
the artisanal fleet that works in the Spanish waters of
Division VIIIb.
The "typical offshore" longliner vesscls are larger and
more powerful (HP); their number and names are
registered in the "300 base list"; they can fish in Sub-
areas VI, VII or Divisions VIIIa,b,d. The trip duration
is between 12 and 21 days (4-8 days are required to
travel) according to the situation of the fishing area.
On the other hand, the "temporary offshore" longliner
fleet is composed of vessels !hat may differ in number
and identity from one to the next year. They are
smaller in engine power, tonnage and length-over-all,
and are restricted to fish in Di\isions VIIIa,b,d. The
trip duration in the fishing area is shorter, about 7
days.
In addition, a number of inshore longline (artisanal)
vesscls fish a11 year in the Spanish coastal waters of
Di\ision VIIIb. These vesscls are characterised by
their sma11er dimensions and by the short duration of
their trips (always less than one day).
In order to put in pcrspective the different entity of
these three longlines components, the approximate
average values for the Basque Country fleet in 1994
are presented:
- "Typical offshore longlincrs":
Number= 22; Length-over-a11= 30 m; GRT= 223 t;
Engine power= 798 HP; Age= 23 y
- "Temporary offshore longlincrs":
Number= 15; Length-over-all= 21 m; GRT= 69 t;
Engine power= 363 HP; Age= 15 y
- "Artisanallongliners in Di\ision VIIIb":
Number= 26; Length-over-all= 16 m; GRT= 35 t;
Engine power= 214 HP; Age= 20 y
Table 2.2.l.b) gives the characteristics of the total
"operative" long-line Spanish fleet (excepting the
artisanal longliners in Di\ision VIIIb) in the period
1990-94, without the data being split either in relation
to the fleet components nor in the fishing areas.
The main target species for longliners is always hake.
Important catches of ling, blue ling, conger, pout,
forkbeards, are also taken.
2.2.2.2 Fleets in Dhisions VIIIc and IXa
During the Southem Hake Task Force (SHTF) held in
Lisbon, Portugal, in October 1994 (Anon. 1994d), data
on the fleets involved in catching mainly hake in
Di\isions VIlIc and IXa were collected. Aresume of
the Spanish fleets' description is presented here.
The Spanish fleets in Divisions VIlIc and lXa are
mainly composed of trawlers, fixed netters, longliners
and purse seincrs. A summary of the main
characteristics of the vessels involved in demersal
fisheries is given in Table 2.2.1.b). The duration of
their trips is usually less than one day.
Trawl fleet
The trawl fleet in Divisions VIlIc and northern part of
Division IXa (southern Galicia) is composed ofbottom
trawlers ("bakas") and pair bottom trawlers, catching
demersal fish in the shelf area dO\\n to a depth of 500
m. The number of trawlers has decreased since the
early 1980's.
Hake was the main target spccies of trawlers in the
70's. In recent years hake represents only about 6% of
total weight landed but it is still the main specics by
value (about 23%). The most important species in
weight is blue whiting (45%), which is the second in
value (11%), followed by horse mackercl (18% in
wcight and 5% in value). BIue whiting is caught
mainly by pair-trawlers.
The fishing effort evolution in Di\ision VIIIc of
inshore trawl fleets from some representative ports is
presented in Table 2.2.2. Despitc differences
depending on thc port, overall effort appears to have
decreased since 1991.
A numerous fleet of boUom trawlers is present in the
southem part of Di\ision lXa (Gulf of Cadiz) (Table
2.2.1.c). These vessels differ from the trawlers of the
northem part of Di\ision IXa and VIIIc by their
characteristics (they are smaller), by their fishing area
(they sometimes fish in Northem African waters), and
by the composition of the catches (not only hake, but
crustacean and molluscs, such as octopus, among other
species).
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Fixed nets
In Division VIIIc and the northern part of Division
DCa (southern Galicia), there are three kinds of fixed
nets, depending on mesh size and height of panels:
"betas" (60 mm mesh size), "volantas" (90 mm) and
"rascos" (280 mm). The vessels using these gears are
currently subject to a restricted entry system.
The fleet using "betas" is composed of 249 small boats
that operate in shallow waters close to the coast and
alternate their activity with other types of artisanal
gears. Hake represents only 9% of the total landings
and value ofthe catches.
Gillnetters with "volantas" (129 boats) are directed at
hake on the shelf. Gillnetters using "rascos" (181
boats) have anglerfish as the main target species and
fish on the shelf edge.
In the southern part of Division IXa (Gulf of Cadiz),
13 "volantas" vessels are directed at hake.
Longlines fleet
This fleet is composed of 687 boats and operates
maioly in Division VIIIc, either on the shelf or on the
shelf edge. It uses long-lines andlor other types of
hook-lines. In summer, a significant part of this fleet
fish for tuna (trolling boats). The most important
species in weight landed by this fleets is mackerel
(48%), but it represents ooly 8% of the total value.
Hake is the second species in weight (18%), but the
first in value (54%). Figures relating to tuna catches
are not taken into account in this description.
•
•
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Table 2.2.1. Description of the operative Spanish fleets in the different sea areas :
a) Sub-Areas VI-VII and Divisions Vllla,b.d. for the period 1990-94.
b) Divisions Vllic and Northern IXa (Galicia), for the period 1989-93.
c) Southern part of Division IXa (Gulf of Cadiz), for 1993.
a) Sub-Areas VI-VII and Divisions VJlla,b,d
GEAR Characteristics 1990 1991 1992 1993 1994 Mean (90-94)
N. of vessels 230 213 190 174 180 197
Trawl Mean tonnage (GRT) 226 228 220 218 244 227
Mean power (HP) 744 747 669 729 732 725
Mean length (m) 30 30 28 29 30 29
Mean age (y) 22 23 24 22 23 23
N. of vessels 197 208 187 181 167 181
Long-Iine Mean tonnage (GRT) 162 154 160 162 169 165
Mean power (HP) 597 588 600 613 627 613
Mean length (m) 25 26 30
Mean age (y) 18 19 19 18 19 19
b) Divisions Vlllc and IXa, for the period 1989-93.
GEAR Characteristics 1989 1990 1991 1992 1993 Mean (89-93)
N. of vessels 274 268 280 278 297 279
Trawl Mean tonnage (GRT) 141
Mean power (HP) 423
Mean length (m) 26
Mean age (y) 25
N. of vessels 574 561 530 562 569 559
Gillnet Mean tonnage (GRT) 9
Mean power (HP) 72
Mean length (m) 9
Mean age (y) 21
N. of vessels 696 691 694 678 678 687
Long-line Mean tonnage (GRT) 26
Mean power (HP) 12
Mean length (m) 13
Mean age (y) 19
c) Southern part of Division IXa (Gulf of Cadiz), for 1993.
GEAR Characteristics 1993
N. of vessels 273
Trawl Mean tonnage (GRT) 25
Mean power (HP) 216
Mean length (m) 14
Mean age (y) 23
N. of vessels 13
GilInet Mean tonnage (GRT) n/a
Mean power (HP) n/a
Mean length (m) n/a
Mean age (y) n/a
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Table 2.2.2. Fishing effort evolution in some representative ports of the
Spanish fleets operating in Sub-area VII, Bay of Biscay
(Div. Vllla,b,d) and Division Vlllc, as they are used in the VPAs
of different southern demersal stocks. (Effort is expressed in
number of fishing days per 100 HP).
1) Trawler Fleet ("Bakas") in Sub-arca VII (Unit 4)
Year Vigo La Corulia Cantabrico Total
1982 75194 137883 16552 229629
1983 75233 107643 16411 199287
1984 76448 113535 10600 200583
1985 71241 115331 11553 198125
1986 68747 95269 12620 176636
1987 66616 104530 13552 184698
1988 65466 108856 13874 188196
1989 75853 104825 19707 200385
1990 80207 96299 11580 188086
1991 78218 85220 20845 184283
1992 63398 58516 23826 145740
1993 59879 50007 22125 132011
1994 56546 49880 18650 125076
2) Trawler Fleet ("Bous") in Divisions Vllla,b,d (Unit 14)
Year Pasajes
1980 163373
1981 90002
1982 73158
1983 63510
1984 30237
1985 41155
1986 46719
1987 50664
1988 42160
1989 47193
1990 50776
1991 47844
1992 56228
1993 55195
1994 42228
3) Trawler Fleet ("Bakas" & "Pairs") in Division Vlllc
La Corulia
Year Aviles Santander "Bakas" "Pairs" Total
1986 10845 24481 39810 25630 100766
1987 8309 18747 34680 29820 91556
1988 9047 20825 42180 12980 85032
1989 9063 22033 44440 15240 90776
1990 8497 17751 44430 18250 88928
1991 7681 20423 40440 30530 99074
1992 22556 38910 26670
1993 7635 21370 44504 21349 94858
1994 9620 22772 39589 20732 92713
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•2.2.3 Portuguese Fleets
The Portuguese fishery for demersal species in
Division IXa involves trawl fleet and polyvalent fleet.
Trawl fleet
This fleet comprises two components, e.g., trawl fleet
fishing for demersal fish and trawl fleet fishing for
crustaceans.
The demersal fish fleet operatcs along the whole coast
of Portugal and during the year. The total number of
fish trawlers has remained stable over the last decade,
being 105 the average number of boats operating
between 1990-1993. Their engine power range from
88 to 1140 kw (mean value of 153 kw), bcing the
mean LL (Iength-over-all) around 31 m and the mean
age of the vessels 24 years. This fleet uses a minimum
of 40 mm mesh size. The average fish catch
composition of this fleet shows that in recent years
horse-mackercl and hake are the most important
species, representing 39.2% and 3.2% of the total
catch in weight, respectively.
The Portuguese crustaceans trawl fleet, fishing mainly
in the Southwest and South coast, in deep waters (200-
750 m), started to operate in 1983 with 35 trawlers. In
the period 1989-1993, the average number of
operating crustaceans trawlers was 37. The average
engine power of the crustaceans boats is 409 kw,
ranging from 240 kw to 510 kw, being LL=24 m. The
crustaceans trawlers are smaller than the demersal
trawlers and generally older. Part of the fleet
originates from sardine purse seiners that were
transformed to trawlers. This fleet operates with a 55
mm mesh size. The most important fish specics in
weight landed are anglerfish and hake, their average
(1989-1993) catch composition being 13.4% and
10.4%, respectively.
Global effort (fish + crustacean trawlers) indicate that
effort has been decreasing during the period 1988-
1994, thc 1994 estimate being 60% of thc maximum
cffort observed in 1990.
Pol)'valcnt fleet
This fleet has two components, onc operating in
coastal waters and thc other in offshore waters. Most
of thesc vessels are licensed to use several types of
gears during the year. The smaller vessels arc not
required to completc logbooks and it is difficult to
identify the catch taken by each gear. In the South
coast somc boats fishing with gillnets operate in deep
waters (up to 750 m). Sincc thc 1980's longlines havc
bccome less common in Portuguesc waters but they are
still bcing uscd, mainly in thrcc fishing harbours.
Thc total number of boats of the offshorc component of
this fleet has decrcascd from 997 units in 1990 to 941
'.,". ".
in 1993 (data for 1994 is not yet availablc). Thc
average values of their main characteristies are:
GRT=26.1, LL=26 m and 114.3 Kw ofenginc powcr.
In thc casc of the inshorc fleet, tbc number of boats
has sharply decreased from 12000 units in 1990 to
around 9000 in 1993, with an average GRT of 1.6 and
LL of 6.7 m. Only 60% of these small boats havc
enginc power, being their average 11.2 Kw.
The landings from polyvalent fleet are composed of a
variety of species, bcing hakc, anglerfish, pouting and
octopus thc most important species in economical
terms providing, 11% (hake) and 5% (the others) of
the total landings incomc while megrims only
contribute with 0.1%. Nevertheless, thc proportion of
thesc species in thc totallandings in weight is low.
2.3 Appropriateness of Sock Units for Assessment
Purposes
In principle, thc definition of a 'biological' stock
appropriate for assessment purposes is that it is that
part of a species' population for which parameters
describing the vital processes (natural mortality,
grow1h and reproduction, recruitmcnt, migrations,
etc.) are recognised to bc relatively homogeneous.
However, when thc stock is \icwed as a management
unit, some compromise ollen has to be found betwcen
a strict biologieal definition and operational needs. On
the one hand, the 'management' stock should also
respond in an homogencous manner to exploitation
and to regulatory measures. On the other hand,
managers may want to deal with identifiable flects or
social groups to negotiate or implement decisions,
whieh ollen leads to subdividing biologieal stocks.
This section essentially deals \\ith the possiblc inter-
relationships between populations in thc English
Channcl, Celtic Sca and Irish Sca which, as far as this
Group is concemed, pose thc most questions.
Information describing the identification and
distribution of these stocks has bccn laken from a
re\iew of the existing literature and analysis of
historical data sets and other previously unpublished
material (pawson, 1995; see Rcferences for fulllist ).
Thc Group did not have equivalent material to discuss
the separation between stocks in the Bay of Biscay and
those around the Iberian Peninsula.
COD
Cod are distributed throughout sub-area VII, but their
abundance is reduced to the south and west and they
are relatively scarce in the Bay of Biscay (Wheeler,
1978).
The relationships between spawning arcas, nursery
areas and the adult stocks in sub-area VII to which
young cod recruit are not weIl understood. Within the
: •• ~ I "oe .. : • .... •
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Channel, cod spa\m predominantly inshore along the
south coast of England and off Dieppc and in the Daie
de Seine, though cod eggs are seldom observed in the
western Channel (Brander, 1994). There are also cod
spawning areas off northern Cornwall and south-
castern Ireland. Young cod become demersal at
lengths above 2 cm ami, by late summer, they are
conccntrated in coastal waters (Macer and Easey,
1988). Although O-group nursery arcas in Sub-area
VII have not been identified, cod usually rccruit to the
fishery during their second year, and I-groups are
abundant on the French coast of the castern Channel
and around Land's End (Lefranc, 1970).
Analysis of 2840 returns of cod taggcd in the southern
North Sea indieated that 0.2% were recaptured in the
western Channel, 2% in the eastern Channel, and the
remainder in the North Sea (MAFF, unpub.).
Immature cod, 30-49 cm in length, tagged in the
eastern Channel, generally movcd east into the
southern North Sea (40% of returns), and only 5% of
returns were from the western Channel, principally
during the summer and autumn (Bedford, 1966).
These fish showed less tendency to move west than
similar fish tagged in the western Channel did to move
east.
Mature cod tagged in the Celtic Sea and Dristol
Channel were rccaptured all along the west coast of
Dritain, though others subscquently returned to the
release area, and it is suggested that these cod are part
of a group which regularly returns to the spa\ming
area off north Cornwall (MAFF, unpub.). There is no
evidence to indieate that these adult cod or their
progeny ever move into the western Channel. It
therefore appears that cod in the western Channel may
have more affinity with those in the eastern Channel
than with those in the Celtic Sea.
The North Sea cod population is genetically
homogeneous, but there is some evidence of genetic
separation of the cod which spa\m in the Irish Sea
(Child, 1988). Further evidence that at least one stock
boundary exists in the Channel comes from
recruitment series, whieh show that 1985 was the last
year dass of well-above average abundance in the
North Sea and eastern Channel, whereas the 1986 year
dass was very strong on the west coast. The dominant
age of cod landings from east and west Channel are 2
and 3 respcctively, whieh may indieate that there are
two management stocks in VIld and VIIe.
Though the gro\\1h of cod in the Irish Sea and in thc
Celtic Sea is different, there is some e\idence of
interehangc of thc eod populations whieh spa\m off
Trevose head and in the Irish Sea, and recruitment
patterns are similar along the west coast of Dritain. It
appcars, however, that thc western Channcl cod arc
isolated from stocks to the east and west.
WHITING
Whiting are abundant in the North, Irish and Celtic
Seas, central and northern Day of Discay, and in the
English Channel (Wheeler, 1978). Whiting larvae are
present at inshore sites throughout the Channel, being
most abundant around Deachy Head in the east and
Start Point in the west, the areas where eggs are most
concentrated in February, March and April (Katerinas,
1986; Riley et al., 1986). Whiting post-Iamle adopt a
demersal existence by September, and O-groups occur
in shallow inshore sites throughout the English
Channel coast, along the French coast of the eastern
Cbannel, and in other estuarine regions, such as the
Dristol Channel. One-group and older whiting are
regularly caught at sites frcquented by adult fish
(MAFF, unpub.).
Whiting have been tagged in the Channel on a number
of occasions (MAFF, unpub.). Nearly 4000 trawl-
caught fish were released off Start Point during August
1958 and 1960, and there was little indieation of any
rnigratory movement of the 12-13% returned. Out of
332 returns of whiting tagged during autumn in the
southern North Sea in the period 1950-1988, many
fish moved into the eastern Channel, but only 3
returns were recorded from the western Channel.
Studies of the parasites of whiting indieatcd that fish
from the western Channel and southern North Sea
were predominantly infected by Afyxidium sp and
Lernaeocera branchialis (Kabata, 1963; Pilcher et al.,
1989) whereas other data suggest that Diclidophora
infection rates may be higher in thc Pl}IDouth area
than in the southern North Sea (Llewell}n, 1956).
Unfortunately, there are very few data whieh allow
relationships betwccn whiting in sea areas along the
west coast to be described. Tagging data and the
prevalence of parasites indicate that there is a stronger
relationship between whiting in the southern North
Sea and the eastern Channel, than between whiting in
the east and west Channel.
As \\ith cod, whiting in the Celtic Sea appear to grow
faster than whiting in the Irish Sea.
HAKE
Hake are most abundant on the continental shelf from
Ireland south to Gibraltar (Quero, 1984). Spa\ming in
the Bay of Discay takes place from Dccember to July,
but rnainly in the first quarter of the year \\ith a
probable peak in Fcbruary (Martin 1991). A similar
pattern is observed off the Portugucse coast (Dinis,
1986, pers. eom) and off the Spanish northem and
north-wcstcrn coast, from Deccmbcr to April \\ith a
markcd peak in February-March (Alcazar 1983). In
areas to the south and west of Ircland the period
March-luly appear to be the hake spa\ming season
•
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(Hickling, 1930; Hickling and Rutenberge, 1936;
Farina y Fernandez., 1986).
Two stocks have been recognised for assessment and
management purposes since 1978, when the Hake
Working Group decided to dividc thc Europcan hake
into a northern arca (Divisions IVa, VIa, Sub-arca VII
and Divisions VIIIa,b) and a southern arca (Divisions
VIIIc and IXa) (Anon. 1978). This separation was
bascd on the state of knowledge at that timc and, from
a management point of ,iew, that there was an
advantage in distinguishing the EEC sca arca from the
rest (Spain and Portugal did not bclong to thc EEC at
that time) (Gonzalez-Garccs y Pereiro, 1994).
In thc north, hakc larvae appear to be most abundant
along thc shelf edge south from Ireland through the
Bay of Biscay, and the centres of larval distribution are
ofTshorc (Anon., 1980). Young hake descend to thc
scabed from May onwards and congregate initially at
depths in excess of 200 m (pineiro and Hunt, 1989).
Two major nurseries are recognised: one in the Bay of
Biscay and one ofT southern Ireland. When thrcc Ycars
old, the hake begin to move into shallower regions of
the Celtie Sca and thc Bay of Biscay, but as they
approach maturity they disperse ofTshore. Tagging of
hake has been attempted, but with little succcss.
In the south, the major nursery arcas are found at
depths of 15O-300m ofT Northwest Spain and offnorth
and central Portugal. Immature fish are found on the
shelf, whercas mature hake, especially femalcs, tend to
eoncentrate on the slope dOlm to 700 m (EC, 1994).
The main uncertainty relates to the integrity of the
'northern stock', and particularly to thc status of the
hake populations present in the northern North Sea
and northwest of Scotland. There is a lack of
information to clarify whether hake in these arcas
eome from local reeruitment.
PLAICE
Although there have been numerous studies describing
the general structure, fecundity and biochemical
characteristics of plaice populations, tagging
programmes and ichthyoplankton surveys have
provided most of the information upon which
management of the plaice fishery has been based.
Plaice spawn from December to March ofT Trevose
Head, in the eentral western Channel ofT Start Point
and PortIand Bill, and in the central eastern Channel
from Dungeness to the Isle of Wight (Houghton and
Harding, 1976). Spawning in the Channel occurs
within an easterly-mo\ing current system, and
information on developmental rates of eggs and larvae
suggests that metamorphosing plaice immigrating into
the Easterscheldt and western Waddensca were
spa"ned in the eastern Channe1 (Rijnsdorp and van
.' ,.,', ~
Stralen, 1985). However, those spmmed in the
western Channel, where currents are rather wcaker,
probably recruit mainly to nurseries in sandy bays on
the Channel coast.
An analysis of juvenile plaice tagging in the eastern
Channel indicates that nursery grounds there supplied
only 0.3% ofrecruits to the North Sea, but 34% ofthe
recruits in the western Channel (Anon., 1992). The
North Sca is also an important sourcc of plaice
migrating into thc western ChanneI, supplying 53% of
the recruits.
Many adult plaice, tagged at spa\ming time in the
castern and western Channel in 1971 and 1972,
migrated rapidly to the North Sca (Houghton and
Harding, 1976). An analysis combining SSB estimates
\\ith estimates of fishing efTort at the recapture sites
suggested that, of the plaice spawning in the ChanneI,
20% spent the summer in the western ChanneI, 24%
in the castern ChanneI, and approximately 56%
migrated to the North Sca. However, plaice tagged in
the Channel during the summer were not recaptured
outside the ChanDeI, and appcared to be members of
two groups which returned to specifie (cast or west
ChanneI) spa\ming arcas cach winter.
Plaice tagged in the Channel, in all scasons of the
ycar, were rarely recaptured from the Irish Sea
(Houghton, 1976; de Clerck, 1977). Similarly, only a
small proportion of the fish rccaptured from nearly 17
thousand plaice tagged in the Irish Sca had been
returned from the western Channel (Macer, 1972).
It is possible that three plaice stocks could be
recognised in the Channel: the resident castern
Channel stock; the western Channe1 stock; and a
migratory castern ChanneUsouthern North Sea stock.
However, their distributions frequently overlap for
considerable periods and thus it would be dirncult to
manage them independently. The movements of plaice
between the Channel, the Celtic Sea and the Irish Sea
are unlikely to be significant for these areas to be
amalgamated for purposes of fishery management.
SOLE
Sole are distributed in north-east Atlantie shelf waters
from southern NOf\vay and the Shetlands south to
Mauritania (Wheeler, 1978). Spmming occurs from
February until June in the ChanneI, in deep water ofT
Trevose Head in the Celtie Sca and ofTshorc in
northern Biseay (Anon., 1986). In the eastern
ChanneI, the highest egg concentrations are found in
the Dover Strait, the Baie de Somme, Baie de Seine
and around the Isle of Wight (Riley et 01., 1986). Sole
eggs are generally less abundant in the western
Channel, where the highest densitics of eggs wcre
found in the Baie de St Michel, Start Bay and in mid-
Channel (Anon., 1991).
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There are sole nurseries in estuaries, tidal inlets and
shallow, sandy bays on the English and French
Channel coasts (Mesnil, 1983; Millner and \Vhiting,
1990). The overall density of juvenile sole is highest
in the eastern Channel, although sole may be abundant
in small western Channel estuaries such as the Tamar
(Coggan and Dando, 1988). ~1arking and sampling
studies suggest that 0-, 1- and 2-group sole move
offshore in the winter and migrate inshore again in the
spring (Dorel et al., 1991). However, some 3-year olds
emigrated from the release areas in the Baie dc St
Michel and the Baie de Seine to the English side of the
western Channel, and the seasonal distribution of
returns suggestcd that this moyement was permanent
(Anon., 1989). In general, recaptures from castern
Channel releases suggestcd that there was a permanent
emigration of around 10% of juvenile sole to the
southern North Sea and up to 30% to the western
Channel.
Once fully mature, the moyements of sole appear to be
relatiyely restricted. The seasonal distribution of tag
returns and, to somc extent, shifis in LPUE in the sole
fishery, suggest that adult sole make short seasonal
migrations between deeper offshore areas and the
shallower spa\',ning grounds, with areturn movement
in the autumn (Anon., 1989). It is unlikcly that a
significant proportion of adult sole migrate from the
Channel to adjacent seas, because sole appear to
continue to use the spa\ming ground to which they
first recruit (Anon., 1991).
Thc fccundity of sole is higher for a given body weight
in the eastern Channcl and North Sea than in thc
western Channel, the eastern Celtic Sea or the
northern Bay ofBiscay (Anon., 1991).
It is concluded that adult sole in the eastern Channel
are largely isolated from those in other regions, though
a proportion of their progeny may emigrate to the
southern North Sea and the western Channel. Adult
sole in the western Channel may recruit from local
nurseries on both the French and English coasts and
from those in the castern Channel, but there is no
e...idence for significant emigration of juvenile sole
from thc western Channcl. The limited migration of
adult sole, coupled with the localised spa\ming areas,
suggest that fish spa\\ning in the western Channel are
largely isolated from those in northem Biseay, the
eastem Celtic Sea and the eastem Channel.
ANGLERFISII
Thc anglerfish, L. piscatorius, is found in north-castem
Atlantic waters from Iceland and Nomay south to central
West Africa, and is usually caught at depths of 20-150 m,
although catchcs havc bccn rccordcd from 550 m
(Gaertner, 1985). The black anglerfish, L budegassQ, is
distributcd from western Scotland south to North
Africa, tends to occur at depths greater than 100 m,
and is rarely caught in the Channel (Quero, 1984).
The abundance of L. pisc. is greatest in the deeper
water of the western Channel and Celtic Sea
throughout the year.
The rnajority of anglcrfish (L. piscatorius)are thought
to spa\m in deep water to the west of Ireland, in the
Celtic Sea and in the Bay of Biscay (Quero, 1984).
Larvae haye frequently bcen observed in
ichthyoplankton sampIes from the continental shelf
edge to the west of Ireland and in the Celtic Sea
(Arbault and Lacroix-Boutin, 1968), but there are few
records oflaryae in the Channel.
Juvenile anglerfish have been caught during
groundfish survcys in deep water to the west of the
British Isles and in the Bay of Biscay (Quero, 1984),
and during beam-trawl surveys off south Devon at
depths to 70 m and in beach-seine surveys in the
Bristol Channel (MAFF, unpub.).
Little is knO\m about the migrations of anglerfish, but
the quarterly distribution of LPUE data suggests that
the centres of the spccies' distribution in the deeper
parts of the Celtic Sea do not change appreciably
during thc course ofthc year (Anon., 1993).
The available data do not elucidate the stock structure
of anglerfish, but the extendcd duration of the pelagic
larval phase (Karlovac and Karlovac, 1968) suggests
that there rnay bc considerable interchange of larvae
from spa\\ning areas in the Ccltic Sea and northern
Bay of Biscay. The subsequent juvenile and adult
migrations appear to be relatively restricted.
CONCLUSIONS
It is too early for conclusions to be made about the
need to redefine the assessment areas on the basis of
the stock identity information provided in this
preliminary report, and there is clearly a need for
species co-ordinators to contribute up-to-date and
additional material in time for the Working Group's
next meeting. This may point to the need for further
biological work using stock identification methods on
some species, and indieate the period of time which
might clapse before adequate data are available.
However ACFM decided to use this information, it
needs to be pointed out that when 'stocks' are
combined it may be difficult to asscss thc impact of
different regulations - both technical measures and
direct controls on fishing mortality - applied to the
various fishery units exploiting the original stocks.
Also, there will nccd to bc adecision as to whieh
assessment working group, and thereforc whieh stock
co-ordinator. "in be rcsponsible for the 'ncw' stock.
•
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3. WESTERN CHANNEL COD (DIVISION VIIE)
3.1 Landings
Landings as officially reported to ICES are given in
Table 2.1.1, and nominal eatehes used by the Working
Group are given in Table 3.1. 1. Franee and the UK
aeeount for virtually all of the landings. In reeent
years, totallandings inereased to above 2700 t in 1988,
when they were boosted by the abundant 1986 year
dass, but subsequently they have dedined to below
600 t in 1993 and 1994. For years before 1987 there
are uneertainties regarding the reliability of landings
estimates for Freneh eoasta1 vessels. No data were
available on disearding.
3.1.1 Age and length compositions
Quarterly and. annua1 1ength eompositions are
available in reeent years for UK (England and Wales),
and the annua1 length eomposition for 1andings in
1994 is given in Table 3.1.2.
Age eompositions for UK (England and Wales) for the
period 1988 to 1994 are given in Table 3.1.3, together
with data for mean weight at age. No length or age
eompositions were availab1e for other eountries. It is
eonsidered that English 1andings may not be
representative of landings by other eountries.
In view of the inadequate set of age eomposition data,
no assessment was carried out.
3.2 Western Channe1 Whiting (Division VIIe)
3.2.1 Landings
Landings as officially reported to ICES are given in
Table 2.1.2, and nominal eatehes used by the Working
Group are given in Table 3.2.1. As ,,,ith eod, Franee
and the UK aeeount for most of the 1andings. Total
1andings in reeent years inereased to 2600 t in 1988
but subsequently have returned to around 1800 t i~
1993 and 1994. No data were available on disearding.
3.2.2 Age and length compositions
Quarterly and annua1 length eompositions are
available in reeent years for UK (England and Wales),
and the annua1 1ength eomposition for 1andings in
1994 is given in Tab1e 3.2.2.
No age eompositions were available.
The available data were not adequate for any
assessment to be attempted.
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Table 3.1.1 Western Chanpel Cod. Nominal catches (t) of cod in Division VIIe as used by the Working Group.
Country 1987 1988 1989 1990 1991 199i 1993 1994
Belgiurn 10 12 19 6 6 2 5 1
Denrnark 5 1 i
France 1,119 1,899 1,453 654 341 331 286 249
UK (England and Wales) 497 832 724 605 402 364 274 311
UK (Scotland) 2 4 1
Total 1,626 2,743 2,198 1,274 749 697 528 563
IPreliminary.
•
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Table 3.1.2 WESTERN ENGLISH CHANNEL eGo.
Annual length distributions by fleet 1994.
UK (England & Walesl
Length All gears (exe
(ern) Bearn trawl bearn/dredgel
33 904
34 3097
35 451 14657
36 641 14067
37 658 11295
38 863 11589
39 926 12078
40 1408 9733
41 1155 7079
42 1633 6178 77
54 1272
e 43 1760 4741 78
197 792
44 2019 2664 79
0 621
45 2639 3135 80
144 587
46 1743 2837 81
45 801
47 1877 2207 82
231 296
48 1499 2165 83 37
544
49 1289 2602 84 126
752
50 1509 1071 85
166 899
51 749 895 86
67 627
52 904 850 87
0 1160
53 537 594 88
64 336
54 273 640 89
39 1231
55 163 814 90
22 598
56 167 299 91
96 697
57 0 21 92
33 235
58 45 434 93
33 478
59 22 196 94
33 259
e 60 0 221
95 16 102
61 0 459 96
71 416
62 16 813 97
16 0
63 0 418 98
0 359
64 0 458 99
79 55
65 0 1043 100
16 122
66 63 1386 101
0 49
67 126 1154 102
0 122
68 85 814 103
0 266
69 54 622 104
0 122
70 0 1653 105
88 0
71 125 1312 106
0 0
72 39 2418 107
16 0
73 22 1133 108
33 0
74 151 937 109
128
75 159 1781
76 151 1022 Total 27643
148412
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Table 3.1.3
Cod in the Western English Channel (Division VIIe).
English landings.
a) Age Compositions (thousands).
Age 1988 1989 1990 1991 1992 1993 1994
1 38.8 4.1 17.3 131.0 66.7 4.7 135.6
2 488.7 75.1 14.3 16.3 132.0 67.2 10.5
3 16.9 96.5 28.5 8.6 9.0 23.7 23.6
4 8.0 18.3 29.5 12.8 2.9 1.6 9.0
5 4.0 4.1 28.5 12.2 2.1 0.9 1.2
6 1.0 4.9 4.2 0.7 0.5
7+ 0.2 2.4 2.1 1.2
Total 556.4 199.1 118.1 186.0 219.3 100.9 181.6
Tonnes landed 832 724 605 402 364 274 3~
(f
b) Mean weight at age (kg).
Age 1988 1989 1990 1991 1992 1993 1994
1 0.85 0.89 0.75 0.79 0.70 0.93 0.73
2 1.42 1.69 2.83 2.01 1.38 1.79 1.79
3 2.41 4.41 4.98 4.40 3.92 4.46 4.29
4 3.13 7.02 6.4 6.47 6.38 5.41 6.83
5 10.09 7.97 7.81 7.89 9.15 8.51 8.14
6 9.47 9.35 9.84 8.16 10.17
7+ 12.59 8.87 10.55 11.38
•Surn of products 832.74 726.32 607.13 401.73 364.46 274.52 309.01
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Table 3.2.1 Western Channe1 Whiting. Nominal catches (t) of whiting in Division Vlle as used by the Working
Group.
Cowury 1987 1988 1989 1990 1991 1992' 1993 1994
Belgiwn 2 4 3 4 2 1 2 2
France l.510 1.485 915 479 667 543 625 772
UK (England and Wales) 746 1.167 911 1.352 1,431 931 1.240 1,028
UK (Scotland) 5 41 21 5
Total 2.258 2.656 1,834 1.876 2.121 1,475 1.769 1,802
I Preliminary.
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Table3.2.2 WESTERN CHANNEL WHITING.
Annual length distributions by fleet 1994.
UK (England & Wales)
length All gears (exe
(ern)· Beam trawl beam/dredge)
24 6214
25 956 1737
26 239 2001
27 562 30000
28 2090 108658
29 5266 154828
30 10687 230077
31 16936 239988
32 13661 275328
33 15910 274952
•34 16861 27178435 13444 196602
36 14729 202971
37 14703 136507
38 10898 104973
39 9132 92492
40 7942 64637
41 8378 47747
42 5224 37109
43 5006 30000
44 3540 21396
45 2665 19851
46 1456 14866
47 948 10917
48 1284 9732
49 1534 7413
50 564 9645
•51 484 622452 299 3256
53 219 1767
54 177 1520
55 0 1204
56 0 407
57 81 407
58 41 420
59 69 107
60 0 0
61 0 1068
62 41 136
Total 186026 2618941 0
• lower limit for UK
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•3.3 Sole In The Western Channel (Dh'ision VIIe)
3.3.1 Landings
National landings data reported to ICES and as used
by the Working Group are given in Table 3.3.1. Total
international landings in 1994 were 670 t, 33% less
than the TAC of 1000 t, and 25% less than the
landings of 900 t predictcd last year bascd on status
quo F. Adjustments to national landings in 1993
resulted in a 2t reduction in total international
landings to 762 1. Landings rcachcd a peak level
abovc 1,400 t in 1982 and 1983, boosted initiaHy by
high rccruitment in thc latc 1970s, foIlowcd by an
incrcase in cxploitation. Landings havc declincd since
1989, folloning the rccruitment of 3 year classcs
(1986-88) ofbclow-average abundance.
As in pre,ious ycars, UK(England and Wales) vessels
were subjcct to monthly landings quotas, and all
national fisheries for this stock remained open
throughout 1994.
3.3.2 Effort and CPUE data
EITort and CPUE data were available for UK beam
trawlers and a UK autumn bcam-trawl survcy. 'Total
VIIc', 'inshore' and 'oITshorc' CPUE and eITort series
arc given in Table 3.3.2.
UK beam-trawl eITort incrcased in 1994 by 15% but is
still 19% below the average level observed for the
period 1983-93. EITectivc eITort by aH UK gcars
combincd (corrected by a GRT/fishing power
relationship) increased by 20% from 1993.
The beam-trawl CPUE series for thc whole of Division
VIIe shows a decrease in 1994 of around 5%. This is
caused mainly by areduction in the CPUE of beam
trawlers fishing inshore (dmm by over 11%), whereas
oITshore beam-trawl CPUE has been stable in the last
three years. The autumn beam-trawl survey CPUE has
been decreasing since 1992. The decline was e,ident
both inshore and oITshore.
All available CPUE series continue to indicate that
absolute levels of stock remain low relative to those
observed beforc the rnid-1980s.
3.3.3 Age and length compositions and weight at
age
Quarterly age compositions for 1994 were available
from the UK only, they represent 81% of the total
internationallandings. Quarterly catch data only, were
available from France and Belgium.
Tbc UK quarterly agc compositions werc raised to thc
total international landings (including the Channel
I ' "'1 .
Islands). The SOP discrepancy for the total
international age composition was less than 0.1%.
Annual catch numbers at agc arc given in Table 3.3.3.
Using the same procedure as in pre,ious years, total
international catch and stock weights at age for 1994
were calculated as the weighted mean ofthe annual
weight at age data (weighted by catch numbers), and
smoothed using a quadratie fit :
\Vt = 0.0238 + 0.0677*Age - 0.0016 * Age2
whcre catch weights at age are mid-year values (age =
1.5, 2.5 ete), and stock wcights at age are 1 January
values (age = 1.0, 2.0 cte). Catch wcights at age have
been scaled to give a SOP of 100%, and the same
scaling has becn applied to stock weights at age.
Cateh and stock weights at age are givcn in Tables
3.3.4 and 3.3.5
Annual lcngth compositions for 1994 are given, by
fleet, in Table 3.3.6.
3.3.4 Naturall\lortalit)· and maturity at age.
Natural mortality was assumed eonstant ovcr ages and
ycars at 0.1, and maturity was assumed to be knife-
edged at age 3, as in pr~'ious assessments.
3.3.5 Estimation of fishing mortality
General approaches and methods are described in
Section 1.5.1
The age range uscd in the assessment was 1-10+. A
preliminary inspection of the quality of international
catch-at-age data was carried out using separable
VPA, "ith a reference age of 4, terminal F = 0.4 and
tcrminal S =1.0 (rcsults in ICES stock files). Tbe log-
catch ratios for the fuHy rccruited ages (3 and older)
did not show any large rcsiduals.
VPA tuning data were available from UK vcsscls
fishing 'inshore' and 'oITshore' (1973-94), and for the
UK autumn bcam-trawl survcy (1984-94) (Table
3.3.7). The UK beam-trawl survey units are now
expresscd as numbers per km towed Tuning flcet
catch numbers-at-age are derived by appl)ing one
ALK to cach length composition. As last year, tuning
was carricd out using data from 1973 onwards "ith
tricubie dmm-weighting over 20 years.
The tuning data were exarnined for trends in
catchability by caIT)ing out LlS tuning runs "ithout
shrinkage, using data for each fleet individually. As in
pre,ious years, age 9 fishing mortalities were set to 0.9
times thc mcan of thc thrcc prcvious agcs (mcan F).
Although examination of the residuals and inspection
of regression slopcs (in ICES stock files) rcvcaled
," ..
, ~ ,1 ," '. ", • •
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some negative trends in catchability in a few ages of
one fleet, these did not justify rejection of that data set.
In previous XSA assessments of this stock, ages 1, 2
and 3 have been trcated as having catchability
dependent on population abundance, \\ith thc
catchability constant \\ith respcct to age after age 6.
Preliminary runs with q held constant with age above
age 7 and dependent on year-elass strength at all
younger ages, reyealed regression slopcs which
differed significantly from 1.0 for groups ofages in thc
inshore flcct and survcy tuning data.
Thc t yalues were significant for the inshore fleet at
ages 4 and 5, at the 5% leYel, and age 6 at 10%. The
standard eITors of the regressions at these ages were
considerably lower than when catehability was
independent of population abundance.
All "reeruit" ages in thc SUfyey havc slopes that arc
consistently less than 1.0, with relatively high t yalucs
and low standard eITors. The t yalues at ages 3 and 4
were signifieant at the 5% level, age 6 at the 10%.
The regression slopes from the offshore fleet differ
from 1.0 only at age 3 (10%). At ages 4, 5 and 6 thc
slopcs are elose to 1.0 with low t yalues. Applying the
catehability dependent on population size model to this
fleet has no effeet on the standard errors at these ages.
The application of a model which allows catchability
to yary with ycar-class strength for the majority of
ages in the assessment, is consistent with the changes
in effort in this fishery. Variation in effort occurs as
the more mobile yessels in the fleets move from arca to
arca depcndent on preyailing cateh rates.
The overall effect of using this combination of
parameter selections within XSA was to reduce the
standard eITors of the estimated regression slopes and
constant catchability yalues for the majority of ages,
for all fleets (for tuning diagnostic output from
comparative runs see ICES files). The log catchability
residuals from the final XSA fit are plotted for eaeh
fleet in Figures 3.3.1a and 3.3.1b. The residuals have
no trends and, apart from the inshore flcct at age 2,
show that the application of thc catchability dependent
on population size model to ages 1 - 6 produces elose
agreement between thc VPA and tuning data.
The low standard eITors apparcnt in thc XSA tuning
diagnostics indicate that.F shrinkage will not influence
terminal population estimates during tuning, unless a
s.e of less than 0.3 (30% c.v.) is used for the specified
weight. Treatment of thc first 6 agcs as catchability
dependent on population size reduces the influence of
F shrinkage, but introduces population shrinkage at
these agcs. At agc I, thc population mcan contributcs
48% ofthe overall wcight, at age 2, 28%, and for age
ages 3 - 6, less than 20% (fable 3.3.8). The fleet
tuning data contribute the grcatest proportion of
information used in the estimation of the terminal
yalues, at all ages.
Retrospcctivc analyses comparing the terminal
estimates of Fbar(3-7), SSB and recruitment at age 1
were uscd to compare the results from XSA runs using
last year's parameter selections (Figure 3.3.2) and the
new yalues (Figure 3.3.3). In addition to the apparent
improyement in the fit of the XSA model to the data
sets (lower s.e's), therc is a markcd reduction in the
bctween-ycar variability in the estimatcd Fbar. The
ovcr-estimation bias in the estimated recruitment is
rcduecd but still present. The variation in the
cstimated values of SSB and Fbar in the early years of
the assessment occurs over the time period for which
thcre is no tuning data. It results from noise in the
estimated yalucs of F at the older ages in the initial
tuning ycars. It incrcascs when the wcight given to F
shrinkage is rcduced, but does not affect the perception
ofthe stock's historical trends.
The final VPA run was made with ages 1 to 6 trcated
as rccruits and q independent of age above age 7.
AIthough this analysis indicates that shrinkage has no
influencc on the estimated terminal populations, some
shrinkage is rcquired in order to estimate the terminal
populations of cohorts outside of the tuning range. A
large shrinkage s.e. of 1.0 was therefore used. The
diagnosties from this run are giyen in Table 3.3.8.
3.3.6 VPA results
Estimates of fishing mortalities and stock numbers
from the final VPA are given in Tables 3.3.9 and
3.3.10 and are summarised in Table 3.3.11 and
Figures 3.3.4A and B.
F incrcased sharply from 1976 to the late 1980's and
has subsequently decreascd in line with landings. F94
is at a level equivalent to that estimated for 1992 and
1991.
SSB incrcased to a peak value of 5,900 t in 1980 and
then declined stcadily until 1989, sincc when it has
been relatively stable. The estimated 1994 SSB, at
3000 tonnes, is 17% below the historical average.
3.3.7 Yicld-pcr-rccruit and catch prcdictions
Input data for yield-pcr-reeruit calculations and cateh
foreeasts are given in Table 3.3.12. The F-at-age
vector was the mean for the pcriod 1992-94 rescaled to
the 1994 level (F3-7 = 0.239). Weights at age in the
catch and thc stock wcrc averagcd for thc last thrcc
data ycars. SSBs are calculated at Ist January. GM
recruitment at age 1 was assumed for the 1994 and
subsequent ycar classes. All othcr stock numbcrs wcrc
taken from the VPA. The XSA results show that the
1991 ycar dass is largely determined by the UK beam-
trawl and the UK inshore fleets and the estimate was
•
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•accepted. The 1992 year dass is cstimated to be 43%
below average but dose to the modal recruitment for
this stock. As the estimate is largely determined by
survey data, with a small contribution from population
shrinkage, it was accepted. The UK suevey (52%) and
shrinkage to the population mean (48%) contributed
equally to the XSA estimate of the 1993 year dass. It
is slightly lower than GM recruitment (4.1 miIlions).
The estimate was accepted.
The resulls for yield per recruit and SSB per recruit,
conditional on the recent exploitation pattern, are
given in Table 3.3.13 and Figure 3.3.4c. Fmax is
determined as 0.29, which is 21% above the 1994 level
of F (0.24). Assuming status quo F, thc current
exploitation pattern, and GM rccruitment, long-term
)ield and SSB are estimated to be 800 t and 3,700 t
respcctively, Thc stock-rccruitment plot is shown in
Figure 3.3.5. Fhigh is cstimated to bc 0.37, Fmed
0.25, and Flow 0.17. F94 is bctween Fmed and Flow.
There is a dear indication that recruitment is reduccd
at low SSB levels.
Table 3.3.14 and Figure 3.3.4d give the management
options assuming status quo F in 1995. The
predictions give landings in 1995 of 663 t and an SSB
of 3000 t, similar to the level in 1994. For continued
fishing at the same level in 1996, landings of 680 t
and an SSB of 3075 t are predicted \\ith SSB
increasing slightly to 3200 t in 1997.
The detaiied output by age group from the status quo
forecasts for 1995 to 1997 are given in Table 3.3.15.
Table 3.3.16 shows the expected percentage
contribution of recent year dasses to the catch in 1996
and to spa\ming stock biomass in 1997. GM
recruitment for thc 1994 and 1995 makes relatively
small contributions to both (5 and 20% respcctively).
3.3.8 Comments on the assessment
Several estimates have been re,ised compared to those
obtained last year, as a consequence of the addition of
a new data year and changes to the parameter
selections \\ithin XSA. Retrospective analysis has
indicated that the modified XSA approach rcduces the
S)"stematic tendency to overcstimate fishing mortality
and recruitment in the last data year.
Mean Fon ages 3-7 is estimated to have been 0.24 in
1994 and 0.31 in 1993 9% lower than estimated in last
year's assessment (when F93 = 0.34). Mean F over the
period 1990 to 1993 is now estimated to have been
11% lower than estimated last year.
The 1989 year dass was estimated in 1991 to be twicc
average strength, and it was anticipated that when
fully recruitcd this year dass would have enhanced the
SSB if exploitation did not increase. However, thc size
of this year dass has been re\ised dO\mwards in the
last three assessments and it is now estimated to be
44% above average. Even at the relatively low level of
F estimated in recent years, the anticipated
enhancement of SSB has not laken place.
Although some doubts remain about the accuracy of
the landings data for sole from Division VIIe,
biological sampling data are good. Tuning data from a
beam trawl survey provide fishery-independent
estimates for cross-validation of the commercial data
series, and contribute to the population estimates at all
ages.
3.3.9 Management considerations
SSB in 1995 (3000t) is estimated to be below average,
but above the levels observed during 1969-74 and
1989-92.
There is e\idence of reduced recruitment at low SSB
levels.
Following the strong 1989 year dass all recruitments
are estimated to have been below average strength.
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Table 3.3.1 Division VIIe SOLE. Nominallandings (tonnes), 1972-1993 used by the Working Group.
Year Belgium France UK (Eng!. & Other Total Unreported Total as used
Wales) Reponed byWG
1972 6 230 201 437 437
1973 2 2631 194 459 459
1974 6 237 181 424 3 427
1975 3 271 217 491 491
1976 4 352 260- 616 616
1977 3 331 271 606 606
1978 4 384 453 20 861 861
1979 1 515 665 1,181 1,181
1980 45 447 764 13 1,269 1,269
1981 16 415 788 1 1,220 -5 1,215
1982 98 321 1,028 1,447 -1 1,446
1983 47 405 1,043 3 1,498 1,498
1984 48 421 901 1,370 1,370 •1985 58 130 911 1,099 310 1,409
1986 62 467 840 127 1,496 -128 1,368
1987 48 432 632 1,112 47 1,159
1988 67 98 784 949 401 1,350
1989 69 1123 611 7 799 362 1,161
1990 41 8e 634 1 757 325 1,082
1991 35 11e 480 1 627 104 731
1992 41 1222 456 1 620 149 769
1993 59 223 480 747 762
19943 33 91 546 670 670
IEstimated from Division VIId,e total by the Working Group.
2Estimated by the Working Group.
3Provisional
•
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Table 3.3.2 Division VIIe SOLE. CPUE and effective effon indices.
CPUE (kgslhr)
Year UK > 40' beam trawl UK auturnn beam trawl
survey (kgs/1O km)
Total VIIe Inshore Offshore
Whole Year Whole Year
1972 16.27 16.27
1973 9.82 9.96
1974 9.98 10.65
1975 8.8 10.98
1976 12.45 15.1
1977 11.34 12.56
1978 11.97 13.4
1979 12.52 14.06
1980 10.41 11.65 9.44
1981 10.16 10.98 9.53
1982 10.86 12.48 9.21
1983 9.01 10.57 7.57
1984 9.19 9.23 9.17
1985 8.64 9.66 7.7 10.3
•
1986 9.74 8.81 10.3 13.0
1987 7.58 7.33 7.72 9.6
1988 7.5 7.48 7.51 7.4
1989 4.6 4.75 4.51 6.9
1990 5.61 5.39 5.59 4.4
1991 5.56 6.14 4.94 7.3
1992 6.18 6.19 6.08 7.8
1993 6.66 7.37 6.07 5.0
19941 6.32 6.54 6.12 4.1
Effective effort ('000 hrs)
Year UK> 40' beam trawl" UK - all gears'
Inshore Offshore Total VIle Inshore Offshore Total VIIe
Who1e Year Whole year
1972 6.2 6.2 12.4 12.4
1973 10.2 0.2 10.4 15.8 5.6 21.4
1974 9.4 2.5 11.9 12.6 6.7 19.3
•
1975 7.2 4.0 11.2 12.8 13.9 26.7
1976 3.4 3.5 6.9 12.6 7.4 20.0
1977 4.9 6.3 11.2 14.0 9.9 23.9
1978 10.2 10.6 20.8 22.3 14.5 36.8
1979 21.9 15.5 37.4 31.2 20.4 51.6
1980 37.7 22.0 59.7 42.4 28.2 70.6
1981 37.3 25.8 63.1 46.4 28.8 75.2
1982 41.8 31.5 73.3 51.7 39.8 91.5
1983 32.0 43.9 75.9 51.1 66.4 117.5
1984 23.7 41.9 65.6 47.0 48.3 95.3
1985 31.6 37.8 69.4 54.9 47.3 102.2
1986 26.3 34.6 60.9 53.5 34.7 88.2
1987 23.6 45.0 68.6 35.6 47.4 83.0
1988 27.4 51.3 78.7 43.2 60.7 103.9
1989 29.3 44.8 74.2 62.5 69.0 131.5
1990 24.9 38.6 63.5 63.5 51.2 114.8
1991 23.4 41.0 64.3 36.2 47.8 84.0
1992 28.5 30.0 58.6 38.3 32.4 70.7
1993 22.2 24.5 46.7 34.2 36.2 70.4
19941 20.9 32.6 53.5 42.3 41.4 84.7
IProvisional data.
2Measured effort. 3Derived effort (LandingslCPUE)
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Table 3.3.3
Run ütle : Sole in the Western Channel (fishing Area VIIe)
.-\t 9/09/1995 6:02
~dt -:h numbers at age Numbers .. l0 .... -3
:"~AR. 1969, 1970, 1971, 1972, 1973, 1974.
,..:..S=:
-. 0,. 0, 1, 0, 0, 0,
-.
89, 53, 51, 146, 71, 45,
3. 322, 232, 201, 412, 396, 349,
4. 90, 322, 246, 167, 433, 220,
~. 1.49, 90, 198, 115, 89, 178,
.;, 210, 83, 65, 113, 99, 71,
21, 112, 80, 14, 120, 80,
'.
50, 13, 156, 25, 17 , 43,
'l, 26. 35, 10, 134, 52, 32,
-gp, 92, 187, 202, 198, 170, 185,
7U,Al.NUM. 1037, 1127, 1208, 1323, 1446, 1203,
7'_'N3:.AND, 353, 391, 432, 437, 459, 427,
.'::(1;"::"'"'IE" ~, 100, 100, 100, 100, 100, 100,
':at.:n numbers at age Numbers .. l0 .... ·3
YEAR. 1975. 1976. 1977, 1978, 1979, 1980, 1981, 1982, 1983. 1984.
AGE
~. 10, 8, 2. 0, 0, 0, 0, 0, O. 13,
•82, 167, 426. 250, 227, 175, 245. 128, 91, 333,3. 567 • 419, 318, 1123, 803, 559, 806, 1451, 753, 663,4. 17 0, 472. 384, 347, 811, 497, 651, 916, 1573, 826,
-.
199. 161, 206, 214, 250, 630, 467. 553, 583, 758,
.;. 115. 135, 103, 189, 229, 126, 389, 352, 351, 325.
.. 28, 92, 70, 103, 174, 183, 179, 240, 267, 204,
9, 53, 47, 74, 72, 103, 140, 126, 136, 294, 129,
Cl, 26, 59, 10, 77, 90, 65, 76, 113, 119, 152,
-gp. 21 7 , 278, 214, 269, 422, 528, 324, 435, 37 1, 337,
TOTAl.NUM, 1466, 1839, 1807, 2644, 3108, 2902, 3262, 4324, 4401, 37 40,
'ONSL..A.ND. 491, 616, 606, 861, 1181, 1269, 1215, 1446, 1498, 1370,
30E'COf '. 98, 100, 100, 99, 101, 100, 100, 101, 100, 100,
(:atch numbers at age Numbers .. l0 .... -3
YEAR, 1985, 1986, 1987, 1988, 1989, 1990, 1991, 1992, 1993, 1994,
"'GE
, 0, 0, 1, 20, 14, 49, 13, 2, 0, 0,.,
"'-. 287, 240, 445, 421, 379, 292, 493, 302. 183. 76.
3, 1700, 1559, 729, 1323, 739, 740, 351, 1194, 587, 534,
4, 756, 937, 963, 538, 1025, 461, 399, 356, 917, 462,
5. 469, 408, 382, 659, 388, 459, 215, 247, 303, 474,
""
585, 311, 192, 345, 382, 190, 174, 102, 191. 97,
7, 179, 326, 211, 144, 185, 211, 76, 100, 128, 92.
8, 97, 81, 206, 154, 94, 121, 90, SO, 67, 42"
"
103, 74, 42, 102, 91, 87, 48, 61. 53, 49,
•.gp, 239, 278, 222, 246, 303, 339, 176, 124, 141, 169,TOTALNUM, 4414, 4214, 3391, 3952, 3600, 2949, 2035, 2538, 2570, 1995,TONS L..A.N 0, 1409, 1368, 1159, 1350, 1161:, 1082, 731, 769, 762, 670,
SOE'COf " 101, 100, 100, 100, 99, 100, 99, 99, 100, 100,
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T~l. 3.3.4
=tun : lt 1~ : Sole in the Western Channel ( fishing Area VIIe)
."-t 3/09/1995 6:02
:ar ;h weights at age (leg)
=-S.·••R. 1969, 1970, 1971, 1972. 1973, 1974.
"-·'S
.0000, .0000, .1130, .0000, .0000, .1440,
-.
.1880. .1870, .1510, .1940, .2030, .1830,
.l. .2450, .2230, .2220, .2270, .2240, .2240,
, . .3320, .2940, .2960, .2720, .2620, .2810,
5. .3290, .3140, .3670, .3690, .3100, .3790,
"'.
.3670. . 3540, .3500 • .4080, .3810. . 4340.
'. .5220, .4340, .3590, .4580, .4140, .3720,~ , .4550, .4980, .4310, .4950, .4590. .4640 •
".
. 4630. . 4420 • . 4550. .4020, .4660 • .4750 •
.~p, .6470. .5631, .5514, .5469, .5588, .6228,
.3,-i:-'::CE'AC, :.0008. 1. 0036, 1.0000, 1. 0010, 1. 0016, 1. 0010,
-:3': ...... h weights at age (leg)
YSAA, 1975, 1976, 1977, 1978, 1979. 1980, 1981, 1982, 1983, 1984 •
....""c"
.. .1420, .1390, .1180, .0000, .0000, .0000, .0000, .1200, .0000, .0880,
. 1810, .1700, .1970, .1800, .1870 • .1890. .1740, .2130, .1880, .2090 •
•
3. .2140, .2170, .2480, .2410, .2370, .2540, .2260, .2080, .2510, .2420,
4. .2990, .2860, .3020, .3030, .3270, .3430, .3220, .2760, .2720, .3040,
5. .3580, .3230, .3560, .3900, .4230, .3890, .3820, .3450, .3070, .3790,
.;. .4030, .3900, .3990, .4390, .4600, .5250, .4780, .4240, .3900. .3890,
.4350, .4540, .5020, .3770, .4680, .5600. .5150, .4950, .4190, .4780 •
~, .4970. . 4130, .4630, .4860, .4 77 0, .6090, .5340, .5070, .4750, .5390 •
9, .5910, . 47 50, .5170, .4890, .5650, .6460, .5990, .5200, .5320, .5590,
+gp. .6580, .5978, .6404, .6310, .6646, .7241, .6620, .6201, .6447, .6400,
SOPCOfAC, .9779, 1.0010, 1.0019, .9916, 1.0093, 1. 0007, .9977, 1. 0056, .9961, 1. 0046,
C3tch weights at age (leg)
.(S-:....R, 1985, 1986, 1987, 1988, 1989, 1990, 1991, 1992, 1993, 1994,
A~~
,,<.
.
.0000, .1070, .0940, .1090, .1080, . 1400, .1010, .0980, .0730 • .1210,..
.1620, .1660, .1880, .1610, .1590, .1990, .1850, .1690, .1410, .1820,
.l, .2250, .2180, .2450, .2420, .2170, .2640, .2650, .2260, .2060, .2400,
4, .2960, .3160, • 3070, .3010, .2940, .3200, .3430. .3120, .2670 • .2940,
~, .3580, . 3780, • 3810, .3890, .3290, .3830, .4250, .3870, .3240 • .3460 •
o. .3890, .4230, .4860, .4380, .3720, .4020, .4490, .4690, .3780, .3940,
,
.4690, .4680, .4260, .4870, .4580, .4880, .5220, .4920, .4280, .4390,,
e, .5200, .5410, .4820, .5610, .5080, .4930, .5540, .5650, .4740, .4810,
9, .5310, .5040, .5750, .6050, .5130, .5120, .5910, .5770, .517 0, .5200,
+gp. .6831, .6318, .6758, .6983, .6537, .6222, .7241, .6926, .6208. .6169,
SUPCOfAC, 1. 0064, .9979, .9996, 1.0002, .9919, 1. 0036, .9915, .9934, .9982, .9995,
•
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Tabl. 3.3.5
=< ~ll~ ~l~l~ : Sole in ~he Wes~ern Channel (tishing Area VIIe)
At ~/J9/1995 6:02
3':.:>.:k weigh~s at age (leg)
YSAA, 1969, 1970, 1971, 197 2, 197 3, 1974,
';:;2
.0400, .0450, .0300, .0550, .0350, .0400,
.1250, .1200, .0900, .1300, .1050, .1250,
3, .2000, .1950, .1700, .2000, .1700, .2000,
.. .2 7 00, .2550, .2400, .2650, .2350, .2650,
?, .3300, .3050, .2950, .3250, .2900, .3200,
,j, .3800, .3550, .3450, .3800, .3400, .3700,
~ , .4250, .3950, .3900, .4200, .3900, .4100,
~, .4600, .4300, .4200, .4600, .4350, .4550,
., .4900, .4650, .4450, .4900, .4750, .4900,
.q!J, .5837 , .5230, .5168, .5456, .5706, .5517 ,
3t·,).;1( weights a~ age (leg)
YE.AR, 1975, 1976, 1977, 1978, 1979, 1980, 1981, 1982, 1983, 1984,
.~G~
L, .07 10, .0950, .0860, .0900, .0640, .0520, .0380, .0380, .0400, .0320,
.1440, .1460, .1560, .1560, .1410, .1250, .1190, .117 0, .1200, .1080,
j, .2210, .1980, .2210, .2170, .2160, .2060, .1970, .1950, .1950, .1920,
4, .2670, .2470, .2780, .2760, .2870, .2880, .2760, .2650, .2500, .2680,
•5, .3270, .2940, .3320, .3300, . 3520, .3600, .3580, .3350,
.3070, . .3390,
'Ö, .3850, .3380, .3820, .3800, .4140, .4360, .4270, .3980, .3650, .4000,
7, .4350, .3800, .4250, .4250, .4630, .5130, .4900, .4550, .4200, .4530,
'3, .4790, .4170, .4620, .4630, .5020, .5750, .5430, .5060, .4750, .5010,
., , .5160, .4560, .4970, .4980, .5390, .6200, .5820, .5360, .5200, .5450,
"gp, .6128, .5719, .6065, · 6075, · 6761, .6974, • 6749, .6122, .6723, .6693,
3tv~1( weigh~s at age (leg)
YE.AA, 1985, 1986, 1987, 1988, 1989, 1990, 1991, 1992, 1993, 1994,
.""-GE:
,
· 0950, . 0720, .0600, .0480, .0800, .1250, . 0690, .0530, .0380, .0890,
'"
.;;, .1500, .1420, .1400, .1330, .1410, .1830, .1500, .1350, .1080, .1520,
.3, .2040, .2080, .2140, .2110, .2000, .2380, .2270, .2120, .1 7 40, .::110,
4, .2580, .2700, .2830, .2850, .2570, .2900, .2990, .2830, .2370, .':680,
5, .3110, .3290, .3460, .3530, .3120, .3390, .3660, .3500, .2960, . .3210,
"', · 3640, .3840, . 4040, • 4150, • 364 0, .3840, .4280, .4110, .3510, .3
700,
, .4160, .4350, .4570, .4720, .4130, .4270, .4860, .4670, .4030, .41 7 0,
8, .4680, .4830, .5040, .5220, .4610, .4670, .5390, .5170, .4510, .4610,
", · 5200, .5270, .5460, .5680, .5060, .5030, .5870, .5630, • 4 960, .5010,
"gp, .6922, .6308, .6405, • 6787, • 634 9, .6012, .7133, .6750, .6051, .6031,
•
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Table 3.3.6 Sole in the Western Channel (Fishing Area VI Ie)
Annual length distributions by fleet 1994.
UK (England & Walesl
Length All gears bar
(eml- Beam trawl Oredge beam & dredge
22 34
23 450 362
24 9310 28 1966
25 51289 1575 5888
26 70885 779 6808
27 110926 2965 11262
28 133617 11082 12500
• 29 142288 12834 1321630 116739 14054 13901
31 119751 15373 12095
32 104568 11289 9629
33 96328 11878 11800
34 69733 10884 12196
35 55430 14855 8604
36 53139 7169 5819
37 36261 3979 6208
38 25789 4111 3037
39 21336 2010 3264
40 15667 2121 2846
41 16045 1311 2253
42 12145 1190 1954
43 9006 865 1505
44 8238 974 1184
45 6135 670 1139
•
46 3557 318 398
47 2571 194 288
48 2159 187 290
49 1096 135 95
50 419 194 81
51 165 54 72
52 188 37
53 80 0
54 19 307
55 68
Total 1295397 133078 151038
• Lower limit for UK
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Table 3.3.i Sole in the Western Channel (Fishing Area VIIe)
18: 10 TueSdav. Seotencer 5. 1995
SOL-€ClllI: Sole in the lIestern Englisn C~annel (Fishing Area Vllel
FLT11: UK Insnore fleet
Fishinq Catcn, Catdl. Caten. Catel'l, Cateh, Caten. Cateh, Catel'l. Cate". Cateh, Caten, Cate" • Catdl. Caren.
Yellr eftort age 2 age 3 age 4 age 5 age 6 age 7 age 8 age 9 age 10 age 11 age 12 age 13 age 14 aqe 15
1973 15.76 28.3 142.9 145.8 28.7 28.7 n.3 4.9 15.2 8.4 1.Q s.~ 12.7 1.2 14.3
1974 12.58 17.2 117.7 67.5 51.6 18.0 19.3 11.0 8.2 5.3 12.0 3.1 4.8 2.9 12.2
1975 12.34 30.0 163 •.3 41.9 45.1 21.2 4.3 10.0 4.9 3.7 3.7 7.0 3.8 5.2 10.2
1976 12.58 6.3.6 137.5 139.9 44.9 32.6 21.'- 11.4 14.4 11.7 2.9 3.7 16.0 4.6 21.1
1977 14.01 169.7 106.7 114.5 57.4 24.3 15.3 18.1 2.5 5•.3 6.4 3.5 4.5 8.2 15 •.3
1978 22.31 117.3 449.7 124.4 12.1 54.5 28.5 21.1 22.5 10.4 6.7 5.3 5.9 3.5 31.9
1979 31.15 114.2 342.9 310.5 89.6 70.2 51.1 32.4 28.1 30.2 7.3 6.3 17.3 3.6 46.0
1980 42.40 131.4 322.7 221.1 257.7 36.9 46.3 37.: 18.1 13.7 32.5 9.2 7.6 8.9 52 . .3
1981 46.36 161.9 478.9 320.6 190.5 123.1 52.6 37.3 22.1 15.7 12.1 11 •.3 3.4 3.7 33.2
1982 51.68 M.a 857.6 442.0 215.7 113.5 70.6 43.0 33.6 22.2 16.7 10.3 8.2 7.6 44.2
1983 51.09 76.3 353.4 623.5 210.6 80.1 78.3 94.1 33.3 26.1. 5.3 6.5 34.3 5.1 20.9
1984 48.21 177.7 2BO.2 309.0 257.0 88.6 43.9 39.6 38.1 8.5 5.9 13.9 17.5 4.0 27.7
1985 54.87 57.7 598.4 320.7 168.7 198.1 37.2 29.9 45.9 32.4 17.7 7.6 4.2 5.6 25.3
1986 53.46 103.2 823.1 361.7 111.3 82.9 87.1 23.2 9.3 7.6 17.3 4.2 5.1 9.4 19.2
1987 35.61 116.6 183.2 269.3 93.t. 17.1 16.7 32.0 5.9 9.0 3.6 7.3 4.5 5.2 18.4
1988 43.18 78.0 325.9 135.3 201.3 101.1 25' 26.5 17.4 4.0 1.3 8.4 14.: 1.:- 13•.3...
1989 62.53 79.t. 295.8 225.3 81.7 109.0 22.2 17.2 16.6 3.8 14.4 4.3 5.0 4.6 22.6.1990 63.64 123.9 339.6 153.6 125.0 29.3 83.7 14.0 24.2 9.2 16.9 2.2 0.0 6.7 ". ~1991 36.16 292.3 150.9 112.2 53.0 46.4 14.1 34.3 5.1 10.2 ., 4.2 6.3 2.0 0.3 6.6
1992 38.29 ln.7 442.1 105.9 74.7 22.5 23.1 9.1 16.i' 1..7 2.t. 3.1 4.6 6.4 10.9
1993 34.19 115.3 255.6 343.6 59.5 46.3 29.3 23.1 13.0 10.3 6.2 2.3 2.1. 3.0 6.9
1994 42.35 34.7" 293.0 210.9 198.3 29.9 2B.l 12.1. 19.3 3.1 11.3 5.1. 7.1 2.3 10.0
FLT12: UK Offsnore fleet
Fishin; CUdl. cucn. C8tdl, Catel'l. Cate::. Catcn, Cate:!. CUaJ. Caten. C8tcn. C.ue., , Cate., • Caren,
Year eTfort alla 3 alle 4 aqll 5 age 6 agil 7 age 8 aqe 9 age 10 age 11 age " age 13 age 14 age 15
1973 5.64 21,.6 37.3 8.9 13.0 16.3 2.1 6.6 4.3 0.7 4.3 4.3 0.7 11.6
1974 6.n 30.3 25.7 23.3 12.2 14.:- 7.1 5.1, 4.5 11.3 2.3 2.!- 2.1, 14.9
1975 13.94 85.2 32.5 42.1 29.2 7.3 13.1 6.1, 5.3 6.9 10.3 3.3 S.i 25 •.3
1976 7.36 3a.tl 58.'- 22.7 24.2 17.3 8.1 10.2 9.3 2.9 3.0 8.3 4.2 23.1
1977 9.M 36.1 57.7 34.9 21.7 15.5 15.3 2.1 5.3 7.9 3.5 3.0 8.3 21,.5
197'! 14.50 140.5 57.7 40.4 44.9 25.3 16.6 17.9 9.7 7.7 5•.3 3.6 3.5 47.2
1979 20.Z8 107.9 145.1 50.6 58.2 46.~ 25.5 22.1. 2/S.3 3.3 6•.3 10.6 3.7 68.:'
1980 28.:/S 103.1 104.9 147.7 31.1 42.7 29.7 14.7 13.:1 37.9 3.3 4.7 9.0 79.1
19/51 2/S.~ 142.3 1'-2.1 101.9 96.6 45.3 2/S.2 16.7 13.9 13. t 10.0 2.:1 3.5 46.7
1982 39.35 317.9 243•.4 143.3 110.7 7'5.7 39.9 31.6 24.S 22.S 11.3 5.9 9.0 77.1.
1983 66...5 104.1 4n.6 167.6 116.5 100.9 104.~ 47.3 27.7 19.3 9.2 18.7 10.2 91.4
1984 49.07 152.3 234.7 214.3 133.2 69.9 22.9 54.3 2/S.5 7.3 29.7 3.Z 6.7 S5.~
1985 47.15 245.2 130.3 110.8 211.1 75.6 26.7 31.tl 15.5 7.1 0.0 7.9 6.3 43.7
1986 Yo.66 425.5 215.7 100.2 79.1 70.0 15.2 7.9 30.1 2/S.6 5.3 13.7 7.6 28.0
1987 47.41 158.4 344.2 13a.3 53.3 50.7 95.7 22.7 19.0 26.1 13.3 14.2 14.6 36•.3
•
1988 6O.n 437.5 302.3 295.9 111.4 45.0 46.6 53.6 12•.4 29.4 10.9 14.3 7.6 26.9
1989 68.96 176.3 245.2 132.4 153 •.4 70.7 28.0 24.7 20.6 13.0 10.2 11.6 7.3 27.1
1990 51.16 164.0 140.3 97.3 68.6 66.9 31.7 18.1 13.6 10.2 7.1 10.9 5.7 28.9
1991 47.77 98.5 104.1 103.3 53.2 n.2 27.9 21.9 8.7 5.0 10.6 3.3 5.5 23.3
1992 32.4<] 265.2 97.5 71.4 35.3 21,.6 17.6
" .2 5.2 4.S 3.1 4.2 1.6 16.5199'3 36.24 90.2 224.2 121.2 67•.3 51.3 22.4 20.4 22.2 12.9 3.2 5.2 7.7 15.3
1994 41.34 n.5 105.6 160 •.3 173.6 SO.! t.O.~ 24.9 18.6 22.6 21,.6 10.6 1,.9 5.7
FLT13: U~ Be.. trllwl survey
Fisllinq Catcn. C~tcn. C~tcn, cataJ. C~tcn. C~tcn.
rear effort alill I age 2 age 3 age 4 age 5 age 6
1984 168.4 0 117 143 112 135 45
1985 132.7 0 107 165 42 61 46
1986 147.7 0 50 295 123 55 32
1987 lYo.3 0 68 114 114 51 20
1988 128.2 2 39 129 52 7'5 Z2
1989 165.7 5 56 120 107 34 40
1990 176.0 Z3 52 76 31 24 7
1991 171.6 11 231 79 51 23 21
1992 196.6 5 140 316 44 36 12
199'3 188.2 5 54 115 lOS 14 10
1994 205.9 6 47 106 62 44 5
54
Table 3.3.8
Lowestoft VPA Version 3.1
8/09/1995 6:47
Extended Survivors Analysis
Sole in the Western Channel (Fishing Area Vlle)
CPUE data from file a:\7e\SOL7ETUN.DAT
Catch data for 26 years. 1969 to 1994. Ages 1 to 10.
Fleet, Flrst, Last, First, Last, Alpha, Beta
year, year, age , age
UK Inshore fleet 1973, 1994, 2, 9, .000, 1. 000
UK Offshore fleet , 1973, 1994, 3, 9, .000, 1. 000
UK Beam trawl survey, 1984, 1994, 1, 6, .750, .800
Tlme series weights :
Tapered time weighting applied
Power = 3 over 20 years
Catchability analysis:
~ Catchability dependent on stock size for ages < 7
Regression type = C
Minimum of 5 points used for regression
Survivor estimates shrunk to the population mean for ages < 7
Catchability independent of age for ages >= 7
Terminal population estimation
Survivor estimates shrunk towards the mean F
of the final 5 years or the 3 oldest ages.
S.E. of the mean to which the estimates are shrunk
Minimum standard error for population
estimates derived from each fleet = .300
Prior weighting not applied
1. 000
"'uning had not converged after 30 iterations
Total absolute residual between iterations
29 and 30 .00191
,
29,
30,
Final year
Age
Iteration
Iteration
F values
1,
.0000,
.0000,
2,
.0298,
.0298,
3,
.2520,
.2518,
4,
.2686,
.2684,
5,
.3165,
.3163,
6,
.1518,
.1516,
7,
.2074,
.2070,
8,
.1332,
.1330,
9
.2072
.2067
ss
Tab~e 3.3.8 (cont'd.)
Log catchability residuals.
Fleet UK Inshore fleet
Age 1975, 1976, 1977, 1978, 1979, 1980, 1981, 1982, 1983, 1984
1 , No data for this fleet at this age
2 , .18, 1.12, 1.28, .72, .46, .14, -.28, -.49, -.41, .14
3 , .54, .44, .26, .29, .15, -.04, .08, -.09, -.21, -.15
4 , .16, .59, .35, .20, -.09, -.19, .10, .17, -.13, .00
5 , .21, .42, .25, .01, .04, -.08, -.04, .19, .20, -.20
6 , - .11, .26, .24, .18, .05, - .36, -.26, -.06, .11, .24
7 .20, .28, .01, .37, .45, -.03, .07, - .19, .35, .35
8 , .11, 1. 41, .21, .04, .47, .20, .03, .13, .52, .16
9 , .16, .74, .10, .19, .25, -.09, -.04, .18, .33, .15
Age 1985, 1986, 1987, 1988, 1989, 1990, 1991, 1992, 1993, 1994
1 , No data for this fleet at this age
2 , -1. 33, -.04, .10, -.05, -.45, .20, .99, .54, .66, -.79
3 , .03, .15, -.09, -.18, -.05, .00, -.06, .04, .12, .20
4 , .17, .10, -.09, -.05, -.25, -.09, .00, -.06, .19, .08
5 , -.03, .00, -.02, .04, - .16, -.06, -.02, .05, -.01, .13
6 , -.04, .01, -.34, .36, -.07, -.16, .21, - .16, .23, -.11
7 .06, .22, -.53, -.06, -.59, .35, -.29, .08, .25, -.02
8 , .39, .08, .11, .30, -.36, -.49, .41, -.48, .31, -.50
9 , .58, -.19, -.50, -.24, .12, .54, -.40, -.05, .34, .25
Mean log catchability and standard error of ages with catchability
independent of year class strength and constant w.r.t. time
•
Age ,
Mean Log q,
S.E(Log q),
7,
-6.4841,
.3183,
8,
-6.4841,
.3787,
9
-6.4841,
.3456,
Regression statistics
Ages with q dependent on year class strength
Age, Slope , t-value , Intercept, RSquare, No Pts, Reg s.e, Mean Log q
2, 1. 08, -.121, 7.26, .20, 20, .66, -7.33,
3, .79, 1.619, 6.37, .86, 20, .14, -5.91,
1, . 64, 2.504, 6.56, .83, 20, .15, -5.90,
J, .65, 3.152, 6.52, .89, 20, .11, -6.09,
6, .56, 2.038, 6.60, .68, 20, .22, -6.42,
Ages with q independent of year class strength and constant w.r.t. time.
Age, Slope , t-va1ue , Intercept, RSquare, No Pts, Reg s.e, Mean Q
7, .78, .922, 6.47, .63, 20, .25, -6.48,
8, .63, 1.930, 6.30, .73, 20, .21, -6.46,
9, .84, .730, 6.29, .66, 20, .29, -6.41,
S6
•
•Table 3.3.8 (Cont'd)
Fleet : UK Offshore fleet
Age 1975, 1976, 1977, 1978, 1979, 1980, 1981, 1982, 1983, 1984
1 , No data for this fleet at this age
2 , No data for this fleet at this age
3 , .42, .36, .28, .05, .06, -.02, .01, -.28, -.58, -.02
4 , -.09, .67, .35, .09, -.04, -.31, .07, .21, -.27, .00
5 , .04, .27, .17, - .21, -.23, .10, -.09, .19, -.21, -.14
6 , -.26, .33, .12, .24, .07, -.80, -.16, -.03, -.11, .38
7 .10, .16, -.10, .26, .34, - .14, -.04, -.30, -.10, .36
8 , -.14, 1.17, -.05, -.21, .22, -.05, -.23, -.13, -.08, -.85
9 , -.09, .49, - .16, -.05, .01, -.33, -.28, -.06, -.03, .05
Age 1985, 1986, 1987, 1988, 1989, 1990, 1991, 1992, 1993, 1994
1 , No data for this fleet at this age
2 , No data for this fleet at this age
3 , -.08, .23, .17, .18, .12, .21, .12, .14, -.06, -.52
4 , -.27, .31, .17, .44, -.14, .03, -.26, .05, .13, -.35
5 -.37, .18, .01, .34, - .16, -.34, .00, -.10, .45, .12
6 .21, .04, -.38, -.04, - .13, .00, -.31, -.38, .11, .94
7 .48, -.01, -.14, -.27, .03, -.10, - .15, -.33, .33, .15
8 , -.02, -.34, .48, .09, -.41, .10, -.51, -.09, -.21, .40
9 -.08, -.36, .12, .10, -.02, .03, .34, -.09, .30, .07
.ean log catchabili ty and standard error of ages with catchability
lndependent of year class strength and constant w.r.t. time
Age , 7, 8, 9
Mean Log q, -6.0452, -6.0452, -6.0452,
S.E(Log q) , .2507, .3688, .1951,
Regression statistics
Ages with q dependent on year class strength
Age, Slope , t-value , Intercept, RSquare, No Pts, Reg s.e, Mean Log q
3,
4,
5,
6,
.54,
.90,
1.22,
1.02,
1.866,
.380,
- .847,
-.054,
7.33,
6.27,
5.74,
5.93,
.62,
.61,
.60,
.40,
20,
20,
20,
20,
.27,
.26,
.26,
.40,
-6.65,
-6.12,
-6.02,
-5.95,
Ages with q independent of year class strength and constant w.r.t. time •
•
Je, Slope , t-value , Intercept, RSquare, No Pts, Reg s.e, Mean Q
7, 1.15, -.531, 5.98, .54, 20, .30, -6.05,
8, 1. 01, -.029, 6.15, .47, 20, .37, -6.15,
9, 1.14, -.819, 6.08, .76, 20, .23, -6.03,
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Table 3.3.8 (Cont' d)
Fleet UK Beam trawl survey
Age 1975, 1976, 1977, 1978, 1979, 1980, 1981, 1982, 1983, 1984
1 , 99.99, 99.99, 99.99, 99.99, 99.99, 99.99, 99.99, 99.99, 99.99, 99.99
2 , 99.99, 99.99, 99.99, 99.99, 99.99, 99.99, 99.99, 99.99, 99.99, -.12
3 , 99.99, 99.99, 99.99, 99.99, 99.99, 99.99, 99.99, 99.99, 99.99, .02
4 , 99.99, 99.99, 99.99, 99.99, 99.99, 99.99, 99.99, 99.99, 99.99, .03
5 , 99.99, 99.99, 99.99, 99.99, 99.99, 99.99, 99.99, 99.99, 99.99, -.03
6 , 99.99, 99.99, 99.99, 99.99, 99.99, 99.99, 99.99, 99.99, 99.99, .34
7 , No data for this fleet at this age
8 , No data for this fleet at this age
9 , No data for this fleet at this age
Age 1985, 1986, 1987, 1988, 1989, 1990, 1991, 1992, 1993, 1994
1 , 99.99, 99.99, 99.99, -.35, .14, .06, .20, -.03, .08, -.11
2 , - .14, -.06, -.23, -.07, -.03, .08, .30, .35, -.07, -.14
3 , -.05, .07, .18, -.10, .19, -.16, .00, .06, - .11, -.07
4 , - .12, .22, -.04, .18, .15, -.11, .08, -.06, - .16, - .15
5 , .19, .37, .20, .14, .19, -.20, .00, .05, -.42, -.34
6 , -.22, .11, .27, .14, .01, -.07, .19, -.03, - .16, -.46
7 , No data for this fleet at this age
8 , No data for this fleet at this age
9 , No data for this fleet at this age
•Regression statistics
Ages w~th q dependent on year class strength
Age, Slope , t-value , Intercept, RSquare, No Pts, Reg s.e, Mean Log q
1, .44, 1. 691, 9.64, .65, 7, .20, -11.46,
2, .63, 1.666, 8.64, .72, 11, .20, -8.88,
3, .60, 2.969, 8.00, .87, 11, .12, -7.95,
4, .51, 2.624, 7.95, .78, 11, .15, -8.21,
5, .55, 1.545, 7.84, .60, 11, .27, -8.33,
6, .40, 2.170, 7.54, .62, 11, .25, -8.68,
•
58
Table 3.3.8 (Cont'd)
Terminal year survivor and F summaries
Age 1 Catchability dependent on age and year class strength
Year c1ass = 1993
Fleet, Estimated, Int, Ext, Var, N, Scaled, Estimated
Survivors, s. e, s.e, Ratio, , Weights, F
t:K Inshore fleet 1, .000, .000, .00, 0, .000, .000
UK Offshore fleet I, .000, .000, .00, 0, .000, .000
UK Beam trawl survey, 3057, .300, .000, .00, I, .518, .000
P shrinkage mean 3875, .31", , .482, .000
F shrinkage mean 0, 1.00,", .000, .000
Weighted prediction
Survivors,
at end of year,
3427,
Int,
s.e,
.22,
Ext,
s.e,
.16,
N,
,
2,
Var,
Ratio,
.763,
F
.000
Age 2 Catchability dependent on age and year class strength
e_ear class = 1992
Fleet, Estimated, Int, Ext, Var, N, Scaled, Estimated
Survivors, s. e, s.e, Ratio, , Weights, F
UK Inshore fleet 1081, .759, .000, .00, I, .050, .065
UK Offshore fleet 1, .000, .000, .00, 0, .000, .000
UK Beam trawl survey, 2316, .212, .107, .51, 2, .638, .031
P shr~nkage mean 3368, .32", , .283, .021
F shrinkage mean 672, 1.00 11 " .030, .102
Weighted prediction
Survivors, Int, Ext, N, Var, F
at end of year, s.e, s.e, , Ratio,
2390, .17, .18, 5, 1.050, .030
Age 3 Catchabili ty dependent on age and year class strength
eYear class = 1991
.leet, Estimated, Int, Ext, Var, N, Scaled, Estimated
, Survivors, s.e, s.e, Ratio, , Weights, F
UK Inshore fleet 2328, .276, .163, .59, 2, .187, .197
UK Offshore fleet 1051, .319, .000, .00, 1, .141, .394
UK Beam trawl survey, 1677, .173, . Oll, .06, 3, .458, .265
P shrinkage mean 2324, .31", , . 195, .198
F shrinkage mean 1478, 1.00,", .018, .295
Weighted prediction
Survivors,
at end of year,
1775,
Int,
s.e,
.12,
Ext,
s.e,
.11,
N,
,
8,
Var,
Ratio,
.862,
F
.252
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Table 3.3.8 (Cont' d)
.l:i.ge 4 Catchabili ty dependent on age and year class strength
Year class = 1990
Fleet, Estimated, Int, Ext, Var, N, Scaled, Estimated
, Survivors, s.e, s. e, Ratio, , Weights, F
UK Inshore fleet 1621, .205, .082, .40, 3, .230, .240
UK Offshore fleet 1143, .214, .142, .66, 2, .215, .325
UK Beam trawl survey, 1502, .152, .122, .80, 4, .385, .257
P shrinkage rnean 1473, .30, , , , .156, .261
F shrinkage rnean 968, 1.00, , , , .014, .374
Welghted prediction
Survivors, Int, Ext, N, Var, F
at end of year, s.e, s. e, , Ratio,
1428, .10, .06, 11, .644, .268
Age 5 Catchability dependent on age and year class strength
Year c1ass = 1989
"leet, Estimated, Int, Ext, Var, N, Scaled, Estimated
•Survivors, s.e, s.e, Ratio, , Weights, FUK Inshore fleet 1414, .177, .089, .50, 4, .253, .277
UK Offshore fleet 1379, .180, .006, .04, 3, .246, .283
UK Beam trawl survey, 1110, .143, .113, .79, 5, .344, .341
P shrinkage rnean 931, .31, , , , .143, .395
F shrinkage rnean 1058, 1.00"" .014, .355
Weighted prediction
Survivors, Int, Ext, N, Var, F
at end of year, s.e, s.e, Ratio,
1213, .09, .06, 14, .661, .316
Age 6 Catchability dependent on age and year class strength
Year class = 1988
Fleet, Estimated, Int, Ext, Var, N, Scaled, Estimated
, Survivors, s.e, s.e, Ratio, , Weights, F
-< Inshore fleet 532, .154, .029, .19, 5, .292, .160
•~K Offshore fleet 823, .168, .190, 1.13, 4, .226, .106UK Beam trawl survey, 463, .132, .109, .82, 6, .357, .182
P shrinkage rne an 625, .31, , , , .114, .138
F shrinkage rne an 260, 1.00, , , , .011, .303
Weighted prediction
Survivors, Int, Ext, N, Var, F
at end of year, s.e, s. e, , Ratio,
565, .08, .08, 17, .946, .152
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Table 3.3.8 (Cont'd)
Age 7 Catchability constant w.r.t. time and dependent on age
Year class = 1987
Fleet,
UK Inshore fleet
UK Offshore fleet
UK Beam trawl survey,
F shrinkage mean
Estimated,
Survivors,
402,
394,
353,
243,
Int,
s.e,
.146,
.154,
.135,
1.00""
Ext, Var, N, Scaled, Estimated
s.e, Ratio, , Weights, F
.053, .37, 6, .353, .197
.081, .53, 5, .326, .200
.059, .44, 6, .307, .222
.014, .308
We~ghted prediction
Surv~vors,
at end of year,
381,
Int,
s.e,
.08,
Ext,
s. e,
.04,
N,
,
18,
Var,
Ratio,
.457,
F
.207
Age 8 Catchability constant w.r.t. time and age (fixed at the value for age) 7
Year class = 1986
F shrinkage mean
Ext, Var, N, Scaled, Estimated
s.e, Ratio, , Weights, F
.101, .72, 7, .385, .146
.108, .73, 6, .356, .115
.043, .29, 5, .246, .135
.014, .3021.00""
Int,
s.e,
.141,
.148,
.148,
113,
Estimated,
Survivors,
254,
329,
277,
Inshore fleet
Offshore fleet
Beam trawl survey,
Fleet,
~z<
UK
UK
We~ghted prediction
survivors,
at end of year,
281,
Int,
s.e,
.09,
Ext,
s.e,
.06,
N,
,
19,
Var,
Ratio,
.736,
F
.133
Age 9 Catchability constant w.r.t. time and age (fixed at the value for age) 7
Year class = 1985
Fleet, Estimated, Int, Ext, Var, N, Scaled, Estimated
, survivors, s.e, s.e, Ratio, , Weights, F
UK Inshore fleet 233, .144, .063, .44, 8, .397, .182
UK Offshore fleet 176, .146, .074, .51, 7, .421, .235
.UK Beam trawl survey, 207, .160, .091, .57, 5, .166, .203
F shrinkage mean 261, 1.00,,,, .016, .164
Weighted prediction
Survivors, Int, Ext, N, Var, F
at end of year, s.e, s.e, , Ratio,
203, .09, .05, 21, .548, .207
61
Table 3.3.9
Run title : Sole in the Western Channe1 (Fishing Area Vlle)
At 8/09/1995 6:48
Terminal rs derived using XSA (With r shrinkageJ
T3ble 8 rishing morta1ity ( F) at age
~E:..;R, 1969, 1970, 1971, 1972, 1973, 1974,
.;GE
-, .0000, .0000, .0002, .0000, .0000, .0001,
2, .0464, .0518, .On5, .0580, .0349, .0146,
3, .2056, .1475, .2491, .1731, .1977, .2139,
,
.1398, .2913, .2061, .3020, .2480, .1440,~,
5, .1932, .2060, .2611, .1264, .2322, .1367,
05, .0982, .1406, .2033, .2073, .1362, .2631,
.2028, .0630, .1760, .0563, .3163, .1392,
8, .1388, .1625, .1048, .0679, .0772, .1585,
9, .1469, .1223, .1617, .1107, .1770, .1874,
.;..gp, .1469, .1223, .1617, .1107, .1770, .1874,
FBAR 3- 7, .1679, .1697, .2191, .1730, .2261, .1794,
~ ..~bl€' 8 tishing mortality ( F) at age
YSAR, 1975, 1976, 1977, 1978, 1979, 1980, 1981, 1982, 1983, 1984,
AGE
1, .0034, .0012, .0005, .0000, .0000, .0000, .0000, .0001, .0000, .0020,
<-, .0276, .0625, .0727, .0600, .0620, .0416, .0338, .0316, .0272, .0657,
•
3, .2313, .1724, .1455, .2481, .2474, . 1908, .2431, .2554, .2347, .2521,
4, .137 3, .2736, .2110, .2091, .2546, .2134, .3159, .4243, .4286, .387 1,
5, .1683, .1674, .1643, .1565, .2047, .2859, .2836, .4289, .4641, .3352,
C, .1106, .1481, .1372, .2002, .2231, .1353, .2560, .3185, .4706, .4523,
"
.1380, .1092, .0953, .1789, .2545, .2491, .2579, .2218, .3786, .4872,
8, .1161, .3224, .1086, .1209, .2434, .2993, .2439, .2847, .4106, .2827,
9, .1218, .1633, .0968, .1405, .1957, .2125, .2333, .3184, .3816, .3419,
-gp, .1218, .1633, .0968, .1405, .1957, .2125, .2333, .3184, .3816, .3419,
F8AR 3- 7, .1571, .1741, .1507, .1986, .2369, .2149, .2713, .3298, .3954, .3828,
Table 8 Fishing morta1ity (Fl at age
~'EAR, 1985, 1986, 1987, 1988, 1989, 1990, 1991, 1992, 1993, 1994, FBAR 92-9
AGE
1, .0000, .0000, .0003, .0058, .0050, .0083, .0035, .0006, .0000, .0000, .0002,
" .0505, .0795, .0962, .1474, .1298, .1215, .0978, .0945, .0667, .0298, .0637,'-,
3, .4830, .3725, .3256, .4029, .3688, .3553, .1883, .3215, .2395, .2518, .27 09,
4, .4479, .4749, .3682, .3773, .5532, .3674, .2934, .2642, .3884, .2684, .3070,
5, .3517 , .4113, .3197, .4106, .4542, .4552, .2599, .2656, .3347, .3163, .3055,
6, .4151, .3689, .3067, .4725, .3933, .3728, .2764, .1691, .3011, .1516, .207 3,
.,
.4271, .3806, .4080, .3550, .4430, .3483, .2228, .2259, .2951, .2070, .242"',
8, .4028, .3121, .3913, .5192, .3662, .5156, .2187, .2002, .2079, .1330, .1803,
9, .3376, .5406, .2327, .3041, .5906, .6021, .3507, .2022, .3006, .2067, .2365,
+gp, .3376, .5406, .2327, .3041, .5906, .6021, .3507, .2022, .3006, .2067,
raAR 3- 7, .4250, .4017, .3456, .4037, .4425, .3798, .2481, .2493, .3118, .2390,
•
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Tab1e 3.3.10
Run title : Sole in the Western Channel (Fishing Area VIIe)
At 8/09/1995 6:48
T€'rminal Fs derived usinq XSA (Wi th F shrinkaqel
Table 10 Stock number at aqe (start of year) Numbers*10"-3
YSAR, 1969, 1970, 1971, 1972, 1973, 1974 ,
.';GE
., 1230, 3385, 3006, 2410, 3579, 3497,
-, 2058, 1113, 3063, 2720, 2181, 3239,
J, 1619, 1777, 956, 2723, 2322, 1906,
, , ö42, 1340, 1368, 674, 2073, 1724,
-, 989, 505, 906, 1022, 451, 1463,
b, 2358, 663, 372, 632, 815, 324,
"
121, 1934, 521, 275, 464, 643,
8, 402, 90, 1643, 395, 235, 306,
g, 196, 317, 69, 1339, 334, 197,
+gp, 707, 1706, 1419, 1985, 1101, 1138,
~CTAL, 10422, 12831 , 13343, 14175, 13556, 14438,
Tcible 10 Stock number at age (start of yearl Numbers*10**-3
YEAR, 1975, 19 76, 1977, 1978, 1979, 1980, 1981, 1982, 1983, 1984,
AGE
1, 3220, 7068, 4996, 4395, 5000, 8551, 4767, 3927, 6086, 6786,
2, 3164, 2904, 6388, 4518, 3976, 4524, 7737, 4314, 3553, 5507,
J, a88, 2785, 2468, 5375, 3850, 3382, 3927, 6768, 3782, 3129,
4, 1392, 2074, 2121, 1931, 3795, 2720, 2528, 2786, 4744, 2706,
5, 1351, 1098, 1427, 1554, 1417, 2662, 1988, 1668, 1649, 2796,
•
b, 1155, 1033, 641, 1096, 1202, 1045, 1810, 1355, 983, 938,
7, 225, 936, 806, 663, 812, 870, 826, 1267, 892, 556,
8, 507, 177, 759, 663, 502, 569, 614, 577, 919, 552,
9, 237, 408, 116, 616, 532, 356, 382, 435, 393, 551,
+g~, 1Cl8 3, 1936, 2438, 2152, 2488, 2892, 1632, 1672, 1226, 1220,
TOTAL, 16122, 20419, 22359, 22963, 23573, 27571, 26211, 24770, 24227, 24 742,
Tabi .. 10 Stock number at age (start of year) Numbers'10*'-3
YSAR, : 98 5, 1986, 1987, 1988, 1989, 1990, 1991, 1992, 1993, 1994, 1995, GMST 69-92 AMST ö9-92
AGS
I, 3644, 5639, 3566, 3639, 2980, 6200, 3903, 3295, 3005, 3766, 0, 4057, 4365,
2, 6128, 3298, 5102, 3226, 3273, 2664, 5564, 3519, 2979, 2719, 3427, 3610, 3906,
3, 4666, 5272, 2756, 4193, 2519, 2601, 2150, 4565, 2897, 2522, 2390, 3007, 3274,
4, 2200, 2605, 3287, 1801, 2536, 1576, 1650, 1612, 2995, 2063, 1775, 1968, 2163,
5, 1663, 1272, 1466, 2058, 1117, 1320, 988, 1113, 1120, 1838, 1428, 1300, 1410,
b, 1609, 1058, 763, 963, 1235, 642, 757, 689, 772, 725, 1213, 930, 1022,
540, 1081, 662, 508, 543, 754, 400, 520, 527, 517, 565, 610, 701,
8, 309, 319, 668, 398, 322, 316, 482, 290, 375, 355, 381, 428, 501,
G, 377, 187, 211, 409, 214, 202, 171, 350, 215, 276, 281, 300, 358,
"'gp, 873, 697, 1121, 985, 710, 784, 623, 711, 569, 949, 902,
TOTAL, 22210, 21427, 19602, 16179, 15451, 17079, 16686, 16664, 15455, 15750, 12363,
•
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Table 3.3.11
Run title : Sole in the Western Channel I Fishing Area Vlle)
At 8/09/1995 6:48
Table 16 Summary lwithout SOE' correction)
Terminal Fs derived using XSA (With F shrinkagel
RECRUITS, TOTALBIO, TOTSE'BIO, IJ\.NDINGS, YIELD/SSB, FBAR 3- I,
Age 1
: ';'''';9, 1230, 2776, 2472, 353, .1426, .1679,
~ ~- G, 3365, 3206, 2920, 391, .1339, .1697,
:.?~ l., 3006, 2914, 2549, 432, .1695, .2191,
19'":' 2, 2410, 3616, 3332, 437, .. 1312, .1730,
137.3, 3579, 2715, 2360, 459, .1945, .2261,
1~74, 3497, 3096, 2554, 427, .1672, .1794,
1975, 3220, 4258, 3574, 491, .1374, .1571,
1 Q76, 7068, 4554, 3458, 616, .1781, .1741,
1. Qj'""', 4996, 5586, 4159, 606, .1457, .1507,
1 :''''C 4395, 5932, 4832, 861, .1782, .1986,_. """
1 ~"79, 5000, 6394, 5514, 1181, .2142, .2369,
, Qq'"' 8551, 6915, 5905, 1269, .2149, .2149,... ,-v,
1981, 4767, 6119, 5017, 1215, .2422, .2713,
1?82, 3927, 5936, 5282, 1446, .2738, .3298,
198.3, 6086, 5298, 4628, 1498, .3237, .3954,
: 984, 6786, 5107, 4295, 1370, .3190, .3828,
1 Q85, 3644, 5130, 3865, 1409, .3646, .4250,
198';, 5639, 4661, 3787, 1368, .3612, .4017,
1~87, 3566, 4736, 3808, 1159, .3044, .3456,
•
1988, 3639, 4476, 3873, 1350, .3486, .4037,
1989, 2980, 3586, 2886, 1161, .4023, .4425,
1990, 6200, 4078, 2812, 1082, .3847, .3798,
19 01, 3903, 3770, 2666, 731, .2742, .2481,
:. ??2, 3295, 3816, 3166, 769, .2429, .2493,
:9 Q3, 3005, 3085, 2649, 762, .2877, .3118,
.:.. ?94, 3786, 3783, 3033, 670, .2209, .2390,
A':lth.
Mean 4291, 4452, 3669, 904, .2445, .2728,
Unlts, (Thausands) , (Tonnes), (Tannes) , (Tannes),
•
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Table 3.3.12
Sole in the ~estern English Channel (Fishing Area Vlle)
Single optiOn predietion: Input data
Year: 1995
Stock Natural Maturity Prop.of F Prop.of M lJeight Exploit. lJeight
Age size IIIOrtality ogive bef.spaw. bef.spaw. in stock pattern in cBtch
1 4057.000 0.1000 0.0000 .0.0000 0.0000 0.060 0.0002 0.097
2 3427.000 0.1000 0.0000 0.0000 0.0000 0.132 0.0571 0.164
3 2390.000 0.1000 1.0000 0.0000 0.0000 0.199 0.2428 0.224
4 1775.000 0.1000 1.0000 0.0000 0.0000 0.263 0.2751 0.291
5 1428.000 0.1000 1.0000 0.0000 0.0000 0.322 0.2738 0.352
6 1213.000 0.1000 1.0000 0.0000 0.0000 0.3n 0.1858 0.414
7 565.000 0.1000 1.0000 0.0000 0.0000 0.429 0.2175 0.453
8 381.000 0.1000 1.0000 0.0000 0.0000 0.476 0.1616 0.507
9 281.000 0.1000 1.0000 0.0000 0.0000 0.520 0.2119 0.538
10+ 902.000 0.1000 1.0000 0.0000 0.0000 0.628 0.2119 0.643
Unit Thousands
- - - -
lCilograms
-
I::ilograms
Year: 1996
Reeruit- Natural Maturi ty Prop.of F Prop.of M lJeight Exploit. lJei ght
Age ment mortal ity ogive bef.spaw. bef.spaw. in stock pattern in eateh
1 4057.000 0.1000 0.0000 0.0000 0.0000 0.060 0.0002 0.097
2
·
0.1000 0.0000 0.0000 0.0000 0.132 0.0571 0.164
3
·
0.1000 1.0000 0.0000 0.0000 0.199 0.2428 0.224
4
·
0.1000 1.0000 0.0000 0.0000 0.263 0.2751 0.291
5
·
0.1000 1.0000 0.0000 0.0000 0.322 0.2738 0.352
6
·
0.1000 1.0000 0.0000 0.0000 0.3n 0.1858 0.414
7
·
0.1000 1.0000 0.0000 0.0000 0.429 0.2175 0.453
8
·
0.1000 1.0000 0.0000 0.0000 0.476 0.1616 0.507
9
·
0.1000 1.0000 0.0000 0.0000 0.520 0.2119 0.538
10+
·
0.1000 1.0000 0.0000 0.0000 0.628 0.2119 0.643
Unit Thousands - - - - I::i lograms - I::ilograms
Year: 1997
Reeruit- Natural Maturity Prop.of F Prop.of M lJeight Exploit. lJeight
Age ment mortal ity ogive bef.spaw. bef.spaw. in stock pattern in catch
1 4057.000 . 0.1000 0.0000 0.0000 0.0000 0.060 0.0002 0.097
2
·
0.1000 0.0000 0.0000 0.0000 0.132 0.0571 0.164
3
·
0.1000 1.0000 0.0000 0.0000 0.199 0.2428 0.224
4
·
0.1000 1.0000 0.0000 0.0000 0.263 0.2751 0.291
5
·
0.1000 1.0000 0.0000 0.0000 0.322 0.2738 0.352
.6
·
0.1000 1.0000 0.0000 0.0000 0.3n 0.1858 0.414
7
·
0.1000 1.0000 0.0000 0.0000 0.429 0.2175 0.453
8
·
0.1000 1.0000 0.0000 0.0000 0.476 0.1616 0.507
9
·
0.1000 1.0000 0.0000 0.0000 0.520 0.2119 0.538
10+
·
0.1000 1.0000 0.0000 0.0000 0.628 0.2119 0.643
Unit Thousanda
- - - -
l::ilogrMlS
-
I::i logrlllllS
Notes: RIIl~ : PRED9S
Date end ti-e: O9SEP9S:08:31
08:05 Saturday, Septetlber 9, 1995
6S
Table 3.3.13
Sole in the Western English Channel (Fishing Area VIIe)
Yield per reeruit: Summary table
08:05 Saturday, Septl!lllber 9, 1995
1 January Spawning time
F Reference Catc:h in Catc:h in Stoc:k Stoc:k Sp.stoc:k Sp.stoc:k Sp.stoc:lc Sp.stoc:lc
Fac:tor F nunbers wei;ht size biomass size biomass size biCll'llllss
0.0000 0.0000 0.000 0.000 10.508 4369.103 8.603 4189.966 8.603 4189.966
0.1000 0.0239 0.153 71.184 8.979 3468.594 7.074 3289.459 7.074 3289.459
0.2000 0.0478 0.261 115.735 7.906 2850.115 6.001 2670.982 6.001 2670.982
0.3000 0.0717 0.340 144.735 7.113 2402.809 5.208 2223.679 5.208 2223.679
0.4000 0.0956 0.401 164.081 6.503 2066.796 4.598 1887.669 4.598 1887.669
0.5000 0.1195 0.450 1n.163 6.021 1806.937 4.116 1627.812 4.116 1627.812
0.6000 0.1434 0.489 186.049 5.630 1601.281 3.n5 1422.158 3.n5 1422.158
0.7000 0.1673 0.521 192.053 5.307 1435.432 3.402 1256.311 3.402 1256.311
0.8000 0.1912 0.549 196.043 5.036 1299.571 3.131 1120.453 3.131 1120.453
0.9000 0.2151 0.5n 198.606 4.806 1186.786 2.901 1007.671 2.901 1007.671
1.0000 0.2390 0.592 200.147 4.608 1092.077 2.703 912.964 2.703 912.964
1.1000 0.2629 0.609 200.953 4.436 1011.744 2.532 832.634 2.532 832.634
1.2000 0.2868 0.624 201.227 4.286 942.999 2.381 763.891 2.381 763.891
1.3000 0.3107 0.638 201.118 4.153 883.701 2.249 704.595 2.249 704.595
1.4000 0.3346 0.650 200.732 4.036 832.185 2.131 653.082 2.131 653.082
1.5000 0.3585 0.660 200.150 3.931 787.139 2.026 608.037 2.026 608.037
1.6000 0.3824 0.670 199.429 3.836 747.514 1.932 568.415 1.932 568.415
1.7000 0.4063 0.678 198.614 3.751 712.467 1.847 533.371 1.847 533.371
1.8000 0.4302 0.686 197.736 3.674 681.313 1.769 502.219 1.769 502.219
1.9000 0.4541 0.694 196.819 3.604 653.487 1.699 474.396 1.699 474.396
2.0000 0.4780 0.700 195.883 3.539 628.525 1.635 449.436 1.635 449.436
- -
Nl.IIi:lers Grams Nl.IIi:lers Grams Nl.IIi:lers Gr8lll8 NUli>ers Grams
•
Notes: RI.I'\ name
Date end time
Computation of ref.
F-0.1 fac:tor
F-IlI8l( fac:tor
F-0.1 reference F
F-mel( reference F
Reerui tment
66
: YPR95
: 09SEP95:09:06
F: Simple mean, age 3 • 7
: 0.5434
: 1.2166
: 0.1299
: 0.2908
: Single rec:ruit
•
Table 3.3.14
Sole in the western English Channel (Fishing Area Vlle)
Prediction with management option table
08:05 Saturday, Septelllber 9, 1995
•
•
Year: 1995 Year: 1996 Year: 1997
F Reference StOCK Sp.stock Catch in F Reference StOCK Sp.stOCK Catch in Stock Sp.stoclc
Factor F bianass bianass weight Factor F bianass biOlllllss weight biOlllllsa biOlllllss
1.0000 0.2390 3691 2996 663 0.0000 0.0000 3802 3075 0 4621 3894
· · · ·
0.1000 0.0239
·
3075 75 4544 3817
· · · ·
0.2000 0.0478
·
3075 148 4468 3741
· · · ·
0.3000 0.0717
·
3075 220 4394 3667
· · · · ·
0.4000 0.0956
·
3075 290 4321 3595
· · · · ·
0.5000 0.1195
·
3075 359 4251 3524
· · · ·
0.6000 0.1434
·
3075 426 4181 3455
· · · · ·
0.7000 0.1673
·
3075 492 4114 3387
· · · · ·
0.8000 0.1912
·
3075 556 4048 3321
· · · · ·
0.9000 0.2151
·
3075 619 3983 3256
· · · ·
1.0000 0.2390
·
3075 681 3920 3193
· · · · ·
1.1000 0.2629
·
3075 741 3858 3131
· · · · ·
1.2000 0.2868
·
3075 800 3797 3071
· · · · ·
1.3000 0.3107
·
3075 857 3738 3011
· · · · ·
1.4000 0.3346
·
3075 913 3680 2954
· · · · ·
1.5000 0.3585 3075 968 3624 2897
· · · ·
1.6000 0.3824
·
3075 1022 3568 2842
· · ·
· ·
1.7000 0.4063
·
3075 1075 3514 2788
· · · · ·
1.8000 0.4302
·
3075 1127 3461 2735
· · · · ·
1.9000 0.4541
·
3075 1177 3410 2683
· ·
· · ·
2.0000 0.4780
·
3075 1226 3359 2633
- -
Tonnes Tonnes Tannes . . Tonnes Tor-nes Tomes Tomes Tor-nes
Notes: Run name PREOM095
Date and time 09SEP95:08:58
Computation of ref. F: Simple mean, age 3 - 7
Basis for 1995 F factors
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Table 3.3.15
Sole in the ~Itern En;lish ChanneI (Fishing Area VIIe)
Single option prediction: Detliled tlbles
08:05 Saturday, Septelltler 9, 1995
Yelr: 1995 F-factor: 1.0000 Reference F: 0.2390 1 January Spawning time
Absolute Catch in Catch in StOCK Stock Sp.StoCK Sp.stock Sp.StOCK Sp.StoCK
A;e F I'lUltlers weight aize biomass size biOlll8ss siu biOlNlss
1 0.0002 1 0 4057 243 0 0 0 0
2 0.0571 181 30 3427 451 0 0 0 0
3 0.2428 491 110 2390 476 2390 476 2390 476
4 0.2751 407 118 1775 466 1775 466 1775 466
5 0.2738 326 115 1428 460 1428 460 1428 460
6 0.1858 196 81 1213 458 1213 458 1213 458
7 0.2175 105 48 565 242 565 242 565 242
8 0.1616 54 27 381 181 381 181 381 181
9 0.2119 51 28 281 146 281 146 281 146
10+ 0.2119 164 106 902 566 902 566 902 566
Total 1977 663 16419 3691 8935 2996 8935 2996
Unit
-
Thouaancls Tannes Thousancls Tannes Thousancls Tarnes Thouaands Tannes
Yelr: 1996 F-factor: 1.0000 Reference F: 0.2390 1 January Spawning time
Absolute Catch in Catch in Stock. Stock Sp.stock. Sp.stock. Sp.stock. Sp.stock.
A;e F I'UIi:lers weight size biOlll8ss size biomass size biomass
1 0.0002 1 0 4057 243 0 0 0 0
2 0.0571 194 32 3670 483 0 0 0 0
3 0.2428 602 135 2929 583 2929 583 2929 583
4 0.2751 389 113 1696 446 1696 446 1696 446
5 0.2738 279 98 1220 393 1220 393 1220 393
6 0.1858 159 66 983 371 983 371 983 371
7 0.2175 170 77 911 391 911 391 911 391
8 0.1616 58 30 411 196 411 196 411 196
9 0.2119 53 29 293 153 293 153 293 153
10+ 0.2119 158 101 866 544 866 544 866 544
Total 2063 681 17037 3802 9310 3075 9310 3075
Unit
-
Thousands Tannes Thousands Ternes Thousands Tonnes Thousands Tannes
Yelr: 1997 F-flctor: 1.0000 Referenee F: 0.2390 1 January Spawning time
Absolute C8tch in Catch in Stock. Stock. Sp.stock Sp.stock Sp.stoek Sp.stock
Alle F ruabera weight size biCllll8ss size biomass size biCllll8ss
1 0.0002 1 0 4057 243 0 0 0 0
2 0.0571 194 32 3670 483 0 0 0 0
3 0.2428 645 144 3137 624 3137 624 3137 624
4 0.2751 477 139 2079 546 2079 546 2079 546
5 0.2738 266 94 1166 376 1166 376 1166 376
6 0.1858 136 56 839 317 839 317 839 317
7 0.2175 138 62 738 317 738 317 738 317
8 0.1616 94 48 664 316 664 316 664 316
9 0.2119 58 31 317 165 317 165 317 165
10+ 0.2119 154 99 849 533 849 533 849 533
Total 2162 706 17515 3920 9788 3193 9788 3193
Unit
-
Thousands Tannes Thousancls Tannes Thousands Tomes Thousands Tomes
•
•
Notes: Run NlIlle
Date and time
Computation of ref. F
Prediction basis
68
PRED95
09SEP95:08:31
Simple mean, age 3 - 7
F factors
Table 3.3.16
•
Western Channel Sole. Stock numbers of recruits and their source for recent year c1asses used in
predictions, and the relative (%) contributions 10 landings and SSB (by weight) of these year c1asses
Year-class 1991 , 1992 1993 1994 1995
Stock No. (thousands) 3295 3005 3786 4057 4057
of one-year-olds
Source VPA VPA VPA GM GM
Status Quo F:
% in 1995 catch 17.8 16.6 4.5 0.0
% in 1996 catch 14.4 16.6 19.8 4.7 0.0
% in 1995 SSB 15.6 15.9 0.0 0.0
% in 1996 SSB 12.8 14.5 18.9 0.0 0.0
% in 1997 SSB 9.9 11.8 17.1 19.5 0.0
GM= geometrie mean recruitment
VlIe sole: Year-class % contribution to a) 19961andings and b) 1997 SSB
a b
1995 1994
1992
--------------_._-------------- -----.- - _._-----
1991
1993
1994
Figure 3.3.1a Vlle SOLE XSA LOG CATCHABIUTY RESIDUAL PLOTS (AGES 1-6)
UK lnshore fleet -
UK Ofshore fleet •
UK Beam trawl survey ...
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Figure 3.3.1b Vlle SOLE XSA LOG CATCHABILITY RESIDUAL PLOTS (AGES 7-9)
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FISH STCX:K SUMMARY
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3.4 Plaice in the Western Channel (Diyision VIIe)
3.4.1 Landings trends
Nationallandings data reported to ICES, and Working
Group estimates of total landings, are given in Table
3.4.1. There were no revisions to landings for 1993.
Estimated total international landings in 1994 were
1156t, 18% below 1993 landings, and 26 % below the
value predicted by last year's assessment (1562t).
Landings increased during the latter half of the 1980s,
when the stock benefited from aseries of good
recruitrnents in 1986, 1987 and 1988. Landings have
recently returned to the level ofthe early 1980s.
UK vessels were subject to monthly landings quotas
throughout 1994, but vessels belonging to other nations
fishing for plaice were unrestricted during 1994. There
is no separate TAC for this stock, but a eombined one
for VIId and VIIe (9100T in 1994);.
3.4.2 Commercial catch-effort data and research
vesselsurnys
Effort and CPUE data sets for Division VIIe were
available for UK beam and otter trawl fleets, fishing in
Northern, Western and Southern sectors of VIIe; and a
UK autumn survey, using twin 4m beam trawls from a
chartered commercial vessel (Table 3.4.2).
Both otter trawl CPUE series have declined
considerably since the peak in 1988. In 1994, CPUE
was 5 % higher for the West sector, and 18 % lower
for the North sector, than in 1993. Beam trawl CPUE
declined in the North, West and South sectors, by 17
%, 25 % and 10 % respectively, eompared to 1993.
CPUE given by the survey has declined since the peak
in 1988, and in 1994 was at a new low for the series, at
82% ofthe 1993 level. Overall reported effort (GRT-
corrected) has remained around the 1992-1993 level
for the otter-trawl fleet, but increased by over 20 % for
the beam-trawl fleet.
3.4.3 Age and length compositions and mean
weights at age
1993 age eompositions were unchanged.
Quarterly age compositions for 1994 were available
only from UK landings, and these together accounted
for 86% of total international landings. The total
international age eomposition was obtained by
combining the UK age eomposition (including Channel
Isles landings) with the French age composition, and
raising the resulting age data set to include the French
and Belgian landings. The SOP discrepancy for the
total international age composition was less than 1%.
Catch numbers at age are given in Table 3.4.3.
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Using the same procedure as in previous years, total
international catch and stock weights at age for 1994
were ca1culated as the weighted mean of the annual
weight at age data supplied (weighted by eatch
numbers), and smoothed using a quadratic fit :
Wt = 0.1394+(0.0528*Age)+(0.003*(Age**2»
where catch weights at age are mid-year values (age =
1.5, 2.5 etc), and stock weights at age are 1 January
values (age = 1.0,2.0 etc). Catch weights at age have
been scaled to give a SOP of 100%, and the same
sealing has been applied to stock weights at age. Catch
and stock weights at age are given in Tables 3.4.4 and
3.4.5.
3.4.4 Natural mortality and maturity at age
As in earlier assessments, natural mortality was
assumed eonstant over ages and years at 0.12. The
maturity ogive used (as derived for lrish Sea plaice)
was the same as in previous assessments and is given
in Table 3.4.11.
Prior to last year's assessment of this stock, the
proportions of F and M before spawning were taken to
be the same as those for Celtic Sea plaice (0.2 for
both). However, spawning of plaice in VIIe takes
plaee between December and March, with egg
production reaching a peak in late January, and the
proportions of F and M before spawning have both
been set to zero for assessments made last year and at
this meeting.
3.4.5 Estimation of Fishing Mortality
See section 1.5.1 for the general approach adopted at
the WG. The age range for the analysis was 1-10+, as
in earlier assessments.
For eatch data screening, a separable VPA was earried
out using a reference age of4, F ofO.7 and S set to 0.8.
The results (in ICES stoek files) show no unusual
patterns of residuals, though the high residuals on ages
2 and 3 in 1988-90 remain.
Last year, the UK commercial fleet tuning data sets
were revised, using the UK length sampies to process
otter trawl and beam trawl length data separately to
give two independent fleet data sets. These length data
were eonverted to age using an all gears ALK.. These
fleet tuning data sets, whieh reflect effort in VIIe in
total rather than just in one sector, are given in Table
3.4.6, along with the beam trawl survey data.
L/S runs were earried out on data from each fleet
individually to screen the tuning data for catchability
trends and exceptional residuals. For these runs,
fishing mortalities at age 9 were ealculated as 0.8 of
the mean F on ages 6-8, with tricubic weighting over
•
•
•the mean F on ages 6-8, "ith tricubie weighting over
20 years, as in previous assessinents. The results (in
ICES stock files) show no eonsistent trends, but, as
noted in earlier assessments, there is e,idenee of lower
catehabilities on most ages in the beam tral\"l dab in
1988. Despite this anomaly, the new tuning data sets
have improved the pattern of residuals. As last year,
survey data for ages 6 and older were excluded from
the remaining tuning runs.
Last year the selected XSA parameters were:
catchability independent of stock size for ages 2 and
older (i.e. age 1 treated as recruits), q plateau set to
ages 7 and older, and an F shrinkage of 0.3 was
considered necessary to avoid retrospective bias.
Several series of XSA runs were carried out to review
the parameters for the current assessment. In the first
series, the ages treated as recruits were 1 (as last year);
1 and 2; and 1, 2 and 3 and 1,2,3 and 4 respective1y.
All four runs gave similar estimates of sunivors, SSB
and fishing mortalities (results in ICES files). Tbc run
treating age 1-3 as recruits gave the best overall fit
(based on standard error comparisons and fleet
contributions to sunivors estimates), and this was
aecepted.
Examination of the XSA diagriostics confirmed that a
q plateau at age 7, as tested arid chosen last year, was
appropriate.
Adjusting the tricubie taper range from 20 to 15 or 10
years had little eITect on the results, so 20 years was
used, as last year.
In earlier assessments, a shrinkage SE of 0.3 was
chosen to avoid retrospective bias in fishing mortality
estimates. For this assessment, retrospective XSA
runs were also carried out using shrinkage values of
0.5,0.8 and 1.1; Figures 3.4.1a, band c. These show
that reducing the shrinkage results in verjr little
change in the patterns of Fand SSB, which are
respeetively elevated and depressed in 1994, though
retrospective bias in estimates of reeruits inereases
v,ith shrinkage. In ,iew of the inereasing trend in F
for this stock, it was therefore decided to use a
shrinkage of0.8 in the final run.
Table 3.4.7 presents the full diagnosties for the final
run aecepted by the WG (ages 1-3 treated as reeruits, q
plateau at age 7, F shrinkage of 0.8). The UK beam
trawl sun'ey contributes strongly to the estimates of
sunivors for the 3 youngest ages, and estimates fOf the
older ages are higher from the beam-trawl fleet than
those from the other two fleets. Nevertheless, SEs of
survivor estimates from all three fleets are reasonable
and consistent for ages 4 and older. Tbc plots of fleet
catchabilities at age are sho",n in Figure 3.4.2.
3.4.6 VPA results
Fishing mortalities and population numbers from the
final run are given in Tables 3.4.8 and 9, and a fuH
summary ofVPA results is given in Table 3.4.10, and
Figures 3.4.3A & B.
Spa",ning stock biomass (SSB) was stable during the
period 1981-1987, increased to a higher level during
1988-1990 foHo",ing good recruitments in the mid-
1980s, and has recently declined to the level obsen'ed
in 1979/80. The 1994 SSB is estimated to be 33 %
be10w the average for the series. Fishing mortality
has increased throughout the time series and remained
at a high level for the last five years. A succession of
below-average recruitments since 1988 has contributed
to the declining )ield and SSB.
3.4.7 YieId per recruit and catch forecasts
All available VIle plaice recruitment information is
already incorporated into the assessment ,ia the tuning
fleets, so RCT3 analyses are not required.
The 1992 year class is estimated to have been 3.3
million 1 year-olds, 35 % below the GM(1976-92)
"alue of 5.1 millions.
Tbc 1993 year class is estimated equaHy by he sun'ey
and shrinkage in XSA to have been 4.6 million 1 year-
olds. This is 10% below the GM, and the VPA
estimate was accepted.
1994 and subsequent year classes are taken as GM in
the predictions.
Input values for the yield per recruit and catch forecast
are given in Table 3.4.11. Stock numbers were
obtained from the VPA values for ages 2 and above,
and GM recruitment at age 1. The F at age "ector was
the mean ofthe period 1992 -1994, scalcd to the F94.
Catch and stock weights at age were the mean for the
period 1992 -1994. f
. .. . I
Results for )ield and SSB per recruit, conditional on
the recent exploitation pattern, are given' in Table
3.4.13 and Figure 3.4.3C. Fmax is given by a
reference F of 0.29, 37% of F94, which is similar to
last year's resuIt (0.25). Long term )ie1d and SSB (at
eurrent Fand assuming GM reeruitment) are given as
1350t and 1700t respectively.
Table 3.4.13 gives the management option table, and
the short term )ield and SSB trajectories are shO\\n in
Figure 3A.3D. Assuming status quo F in 1995, leads
to a catch of 1200 t, from an SSB at the start of the
year of 16001. Continuing at thc samc Icvel for 1996
implies an SSB of 1500 t and a eateh of 1200 t, ",ith
SSB of 1600 t at the start of 1997. Detailed results for
1995, 1996 and 1997 (by age group) are given in
09/01/96E:\ACFM\WGSSDS95'1FD<AL.95 09/01196
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Table 3.4.14. Table 3.4.15 shows the percentage
contributions of recent year-classes to the forecast
catches and SSBs. The 1994 and 1995 year-classes
are assurnes GM and are predicted to represent 17%
and 46% of the catch in 1996 and SSB in 1997,
respectively.
The stock-recruit relationship is shown in Figure
3.4.4, where it appears that, for this time series, high
recruitments are associated with average SSBs. Fhigh
was estimated to be 1.17, Fmed 0.62 and Flow 0.28.
F94 is estimated to be 26% above Fmed.
3.4.8 Comments on the assessment
Sampling data for this stock are considered
reasonable, and there are no age reading difficulties.
Under-reporting and misreporting of catches by leES
Division may have laken place in the most recent
years, but no information is available on the
magnitude of the problem. The inclusion of survey
data in the tuning analysis adds resilience to the
assessment, and its contribution to estimates of
recruiting year classes has reduced the reliance on GM
assumptions in the predictions. This year's
assessment has resuIted in a considerable upward
revision in the estimate of fishing mortality in recent
years, but varying the XSA run options for shrinkage
(level and age range), taper period, recruiting age and
plus group, has very IittIe effect on this result.
3.4.9 Management considerations
Effort has increased throughout the assessment period
and is currently near its highest level.
SSB has decreased sharply since 1990 and is
approaching historical low levels, near which it is
expected to remain during 1996-1997.
There is some indication of reduced recruitment at
low SSB levels.
•
•
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•Table 3.4.1 English Channel PLAICE. Nominal landings (tonnes) in Division VIIe. 1976-1993. as used by the
Working Group.
Year Belgium Denmark France UK (Engl. Others Total Unallocated2 Total as
& Wales) reponed used by
WG
1976 5 323 312 640 640
1977 3 336 363 702 702
1978 3 314 467 78 784
1979 2 458 515 975 2 977
1980 23 325 609 9 966 113 1,079
1981 27 537 953 1,517 -16 1.501
1982 81 363 1.109 1,553 135 1.688
1983 20 371 1.195 1.586 -91 1,495
1984 24 278 1.144 1.446 101 1.547
1985 39 197 1.122 1.358 83 1,441
1986 26 276 1,389 1.691 119 1.810
1987 68 435 1.419 1.922 36 1.958
1988 90 584 1.654 2.328 130 2.458
1989 89 44s2 1.708 2 2.247 III 2.358
1990 82 2 N/A3 1.873 18 1,975 618 2,593
1991 57 2512 1,314 16 1,638 210 1,848
1992 25 2772 1,110 19 1,431 193 1.624
1993 56 27cj 1,079 4 1,417 1,417
1994 10 1~ 996 3 1,156 1,156
I Included in Division VIId.
2Estimated by the Working Group.
3Divisions VIId.e = 14.739 t.
E:\ACFM\WGSSDS9S\T-3-4-l.DOC 11/09195 14:35
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Table3.4.2 Division VIIe PLAICE CPUE and effon <lau. UK (E+W) >40' vessels, corrected for fishing power. Also autumn
beam trawl survey CPUE,
(CPUE kglhr). (CPUE kg/l0 km)
Year West Sector North Sector Soum Secror
Otter Beam Otter Beam Beam Survey
1972 2.31 4.50
1973 2.25 3.85
1974 1.65 3.47
1975 1.78 3.53
1976 1.89 3.62
1977 1.37 3.10
1978 1.61 5.41 3.63 10.35 11.84
1979 1.84 4.16 4.58 7.37 6.58
1980 2.02 3.15 5.82 6.06 6.45
1981 2.61 4.44 10.98 8.35 8.33
1982 3.28 4.43 10.77 9.23 7.69
1983 2.57 2.76 11.03 9.64 5.71
1984 2.95 4.08 10.92 10.38 7.80
1985 2.60 3.79 8.81 9.00 6.38 15.21
1986 3.25 .30 10.94 12.21 6.85 16.46 e
1987 3.56 5.37 11.02 9.69 7.45 20.59
1988 3.90 3.50 15.38 6.51 4.85 25.34
1989 2.69 6.50 10.87 14.25 6.88 14.80
1990 2.95 6.52 7.77 15.64 10.17 11.60
1991 2.80 6.16 5.08 13.24 7.47 8.73
1992 1.92 6.30 3.51 10.61 9.69 7.45
1993 1.39 6.14 3.03 11.04 7.17 6.20
1994 1.46 4.62 2.48 9.17 6.48 5.70
Effon (Effective hours fishing)
Year West Sector I Nonh Sector Soum Sector
Otter Beam Otter Beam Beam
1m 40,290 24,312
1973 43,764 25,779
1974 30,560 17,967
1975 31,895 16,051
1976 32,936 22,771
•1977 33,219 21,1941978 31,741 3,996 16,823 10,353 7,739
1979 32,591 7,766 16.981 22.091 9,523
1980 36,033 11,792 13,647 38.212 12.154
1981 31,638 12,832 15,172 37,830 14,627
1982 24,090 22.548 14,422 42.281 14,765
1983 33,410 40,959 19,117 36.935 16,765
1984 36,869 36.892 15.800 27,046 25,171
1985 40,068 42.082 17,545 30,739 19.367
1986 28,757 34,143 20,758 25,373 16.815
1987 26,967 41,219 17,995 20,866 24,964
1988 35,589 44.972 17.366 28.166 30.222
1989 33,522 46,523 21,113 29,769 33,655
1990 32,220 41,495 20,605 34.635 24.817
1991 24.519 40.398 16,005 2S,055 18.121
1992 22,760 29,114 16,840 35,190 16,561
1993 22.793 32.453 15.298 31.353 20.112
1994 22.824 37,812 14,864 32.626 29.941
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Table3.4.3 Plaice in the Western Channel (Division Vlle)
At 14/09/1995 8:02
Table 1 Catch numbers at age Numbers·1 0"·3
YEAR 1976 19n 1978 1979 1980 1981 1982 1983 1984
AGE
1 25 6 46 20 19 41 72 3 n
2 106 621 242 519 743 657 273 708 920
3 620 304 914 697 712 1854 1710 698 1419
4 156 266 103 543 205 381 1131 1184 455
5 110 84 136 70 188 95 198 514 372
6 58 50 49 75 56 89 71 84 150
7 59 31 29 35 59 16 74 33 71
8 37 46 26 23 19 43 11 38 20
9 14 15 21 14 13 14 26 2 30
+gp 79 59 66 82 130 80 115 92 43
TOTALNUM 1264 1482 1632 2078 2144 3270 3681 3356 3557
TONSLAND 640 702 784 9n 1079 1501 1688 1495 1547
SOPCOF % 100 100 100 100 100 100 100 100 100
Table 1 Catch numbers at age Numbers·10···3
YEAR 1985 1986 1987 1988' 1989 1990 1991 1992 1993 1994
AGE
1 3 10 74 12 10 57 41 90 36 84
2 573 894 1029 1797 254 320 533 674 639 311
3 1228 2104 1846 4033 2520 2875 1020 1159 1256 1283
4 971 642 1103 731 2186 2233 1547 609 540 605
5 122 364 550 369 617 917 766 553 220 184
6 201 67 195 108 223 202 381 361 231 74
7 127 106 50 76 95 113 80 201 189 91
8 19 61 37 28 80 60 34 53 143 57
9 4 27 36 16 25 42 24 23 31 63
+gp 48 59 46 40 86 55 42 41 74 41
TOTALNUM 3296 4334 4966 7210 6096 6874 4468 3764 3359 2793
TONSLAND 1441 1810 1958 2458 2358 2593 1848 1624 1417 1156
SOPCOF % 100 100 100 100 100 100 100 100 100 100
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Table 3.4.4 Plaice in the Western Channel (Division Vlle)
At 14/09/1995 8:02
Table 2 Catch weights at age (kg)
YEAR 1976 19n 1978 1979 1980 1981 1982 1983 1984
AGE
1 0.186 0.199 0.198 0.195 0.248 0.154 0.198 0.115 0.152
2 0.285 0.305 0.302 0.299 0.337 0.287 0.291 0.241 0.267
3 0.383 0.409 0.406 0.401 0.427 0.417 0.384 0.36 0.384
4 0.479 0.512 0.508 0.502 0.518 0.543 OAn 0.471 0.5
5 0.575 0.615 0.61 0.603 0.611 0.666 0.568 0.576 0.616
6 0.669 0.716 0.71 0.702 0.705 0.785 0.66 0.672 0.732
7 0.763 0.816 0.809 0.8 0.8 0.9 0.749 0.762 0.848
8 0.855 0.915 0.908 0.897 0.897 1.013 0.839 0.845 0.964
9 0.947 1.014 1.005 0.994 0.995 1.121 0.927 0.92 1.08
+gp 1.2839 1.3684 1.4027 1.3198 1.4026 1.4845 1.2985 1.1188 1.5563
SOPCOFAC 0.9993 1.0001 0.9999 1.0002 0.9998 1.0004 1.0005 1.0004 0.9997
e
Table 2 Catch weights at age (kg)
YEAR 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994
AGE
1 0.107 0.181 0.257 0.143 0.168 0.248 0.206 0.25 0.214 0.218
2 0.234 0.271 0.294 0.229 0.234 0.28 0.261 0.291 0.271 0.28
3 0.358 0.365 0.344 0.323 0.308 0.323 0.326 0.346 0.335 0.349
4 OAn 0.462 0.411 0.426 0.388 0.3n 0.401 0.414 0.408 0.423
5 0.593 0.563 0.49 0.538 0.475 0.442 0.485 OA97 0.488 0.503
6 0.704 0.667 0.584 0.66 0.57 0.518 0.58 0.593 0.576 0.588
7 0.812 0.n5 0.693 0.79 0.671 0.606 0.684 0.703 0.672 0.68
8 0.914 0.887 0.816 0.929 0.78 0.704 0.798 0.826 0.n5 o.m
9 1.014 1.003 0.953 1.0n 0.896 0.814 0.921 0.964 0.887 0.88
+gp 1.3693 1.5072 1.4175 1.4485 1.2106 1.1323 1.2986 1.3608 1.2113 1.2102
SOPCOFAC 0.9998 0.9997 1.0002 0.9999 0.9999 1.0006 0.9982 1.0002 0.9998 0.9997
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Table 3.4.5
At 14/0911995 8:02
Plaice in the Westem Channel (Division Vlle)
Table 3 Stock weights at age (kg)
YEAR 1976 1977 1978 1979 1980 1981 1982 1983 1984
AGE
1 0.109 0.116 0.115 0.114 0.114 0.126 0.108 0.116 0.111
2 0.215 0.23 0.228 0.226 0.227 0.25 0.214 0.228 0.222
3 0.32 0.342 0.339 0.335 0.338 0.373 0.318 0.335 0.334
4 0422 0.452 0.448 0.443 0.447 0.492 0.419 0.436 0.446
5 0.524 0.56 0.556 0.549 0.554 0.609 0.517 0.532 0.56
6 0.622 0.666 0.66 0.653 0.66 0.725 0.615 0.623 0.673
7 0.719 0.77 0.763 0.755 0.764 0.838 0.71 0.71 0.788
8 0.814 0.872 0.864 0.854 0.867 0.949 0.802 0.791 0.903
9 0.908 0.972 0.963 0.953 0.967 1.057 0.893 0.867 1.018
+gp 1.2411 1.3225 1.3555 1.2748 1.3511 1.4355 1.2549 1.094 1.4984
Table 3 Stock weights at age (kg)
YEAR 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994
AGE
1 0.112 0.096 0.068 0.103 0.138 0.236 0.182 0.235 0.188 0.188
2 0.222 0.195 0.145 0.184 0.2 0.262 0.232 0.269 0.241 0.248
3 0.331 0.297 0.232 0.275 0.27 0.3 0.292 0.317 0.302 0.314
4 0.438 0.401 0.326 0.373 0.347 0.349 0.362 0.378 0.371 0.385
5 0.543 0.507 0.429 0.481 0.431 0.408 0.442 0.454 0.447 0.462
6 0.647 0.615 0.539 0.598 0.522 0.479 0.531 0.543 0.531 0.545
7 0.749 0.727 0.659 0.723 0.62 0.561 0.631 0.646 0.623 0.633
8 0.849 0.84 0.788 0.858 0.725 0.654 0.74 0.763 0.723 0.728
9 0.948 0.955 0.924 1.002 0.837 0.758 0.858 0.893 0.83 0.828
+gp 1.3287 1.4415 1.3475 1.3633 1.1432 1.0635 1.2229 1.2742 1.1447 1.1498
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08:05 Saturday, sept l!Ilt)er 9, '995
PLE-ECH\J; Plaiee in the \Jestern English Channel (Fishing Area VlIe)
Table 3.4.6 FLT10: VIIE B/Trawl Survey
Fishing Cateh, Catch, Catch, Catch, Catch,
lear elfort age 1 age 2 age 3 age 4 age 5
1986 147.68 91 128 249 95 35
1987 134.34 536 148 140 73 37
1988 128.23 139 371 340 97 22
1989 165.66 31 70 281 188 23
1990 176.04 25 38 220 87 75
1991 171.59 22 27 63 79 62
1992 196.60 152 44 n 24 40
1993 188.26 21 70 60 24 13
1994 205.87 34 32 98 30 10
08;05 Saturday, Septl!llt)er 9, 1995
PLE-ECH\J; Plaiee in the Western English Channel CFishing Area VIIe) eFLT11: UKCE+\J)Otter trawl
Fishing Catch, Catch, Catch, Catch, Catch, Catch, Catch, Catch, Catch, Catch, Catch, Catch, Catch,lear effort age 2 age 3 age 4 age 5 age 6 age 7 age 8 age 9 age 10 age 11 age 12 age 13 age 14
1984 52886 161 293 97 81 28 12 3 6 1 1 1 0 0
1985 57685 125 258 194 23 32 15 2 1 2 0 1 0 0
1986 49521 191 427 130 50 9 15 7 4 1 1 0 1 0
1987 45112 194 381 223 100 25 6 3 5 3 0 0 0 0
1988 53402 392 754 117 52 15 10 3 2 3 0 0 0 1
1989 54707 43 494 360 77 26 7 6 1 4 1 0 0 0
1990 53050 22 347 266 85 18 11 6 3 2 1 0 0 0
1991 40789 28 89 135 65 30 6 3 2 1 0 1 0 0
1992 39909 26 n 46 40 2S 13 4 1 1 1 0 0 0
1993 39240 40 76 33 12 12 10 8 2 1 1 1 0 0
1994 38754 23 86 37 10 3 4 2 3 0 0 0 0 0
08;05 Saturday, September 9, 1~PLE-ECHW; Plaice in the Western English Channel (Fishing Are. VIIe)
FLT12; UKCE+W)Beam trawl
Fishing eaten, eatch, eatch, Catch, Catch, CatCh, Catch, Catch, Catch, Catch, Catch, Catch, Catch,lear elfort age 2 age 3 age 4 age 5 age 6 age 7 age 8 age 9 age 10 age 11 age 12 age 13 age 14
1984 87631 337 511 149 130 58 25 8 10 2 3 1 2 21985 92188 218 461 360 45 65 46 7 2 5 1 2 2 11986 76331 241 656 228 117 24 39 20 11 3 5 1 3 31987 87049 308 493 305 176 82 22 20 15 10 4 3 1 11988 103360 229 825 197 118 34 26 10 6 9 1 1 1 21989 109947 94 923 785 210 97 49 35 7 16 10 3 1 21990 100947 104 1054 827 327 77 54 23 13 12 7 3 1 11991 83574 158 366 641 356 160 36 11 8 4 2 4 1 11992 80865 147 466 308 294 1n 89 26 10 5 5 2 1 01993 83918 317 544 248 103 115 90 67 14 12 7 6 1 21994 100379 161 659 313 104 43 53 35 38 10 4 4 4 1
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Table 3.4.7
9-Sep-95 09:48:27
Extended Survivors Analysis
Plaice in Vlle (run: XSA95/X95)
CPUE data fr~ file /users/fish/ifad/ifapwork/wgssds/ple_echw/FLEET.X95
Catch data for 19 years. 1976 to 1994. Ages 1 to 10.
Fleet, First, Last, First, Last, Alpha, Beta
, year, year, age , age
FLT10: VIIE B/Trawl , 1986, 1994, 1, 5, .750, .800
FLT11: UIC(E+W)Otter , 1984, 1994, 2, 9, .000, 1.000
FlT12: UIC(E+W)Be_ t, 1984, 1994, 2, 9, .000, 1.000
TiNe series weights :
Tapered time weightillll appl ied
Power = 3 over 20 years
Catchability analysis:
Catchability dependent on stock size for ages < 4
Regression type = C
Minimum of 5 points used for regression
Survivor estimetes shrunk to the population mean for ages < 4
Catchabil ity independent of age for ages >= 7
Terminal population estimetion :
Survivor estimetes shrunk towards the mean F
of the final 5 years or the 4 oldest ages.
S.E. of the NeBn to which the estimetes are shrunk = .800
Minimum standard error for population
estimetes derived fram each fleet = .300
Prior weightillll not appl ied
Tunillll converged after 28 iterations
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Table 3.4.7 (cont'd.)
Regression weights
.751, .820, .877, .921, .954, .976, .990, .997, 1.000, 1.000
Fishing mortalities
Age, 1985, 1986, 1987, 1988, 1989, 1990, 1991. 1992, 1993, 1994
"
.000, .001, .007, .OOZ, .003, .017, .011 , .020, .012, .OZO
2, .107, .176, .096, .Z03, .037, .12Z, .198, .229, .178, .121
3, .488, .634, .597, .588, .441, .658, .629, .767, .776, .584
4, .664, .464, .741, .453, .672, .807, .832, .891, .931, 1.014
5, .411, .509, .844, .534, .789, .604, .653, .741, .880, .893
6, .638, .378, .512, .348, .656, .586, .491, .673, .727, .766
7, .527, .757, .489, .348, .532, .754, .439, .474, .837, .644
8, .247, .471, .590, .507, .680, .693, .482, .531, .666, .589
9, .343, .594, .511 , .498, 1.094, .860, .599, .638, .620, .635
XSA population numbers (Thousands)
AGE "
YEAR ,
"
2, 3, 4, 5, 6,
1985 , 6.62E+03, 5.97E+03, 3.37E+03, 2.12E+03, 3.84E+02, 4.52E+02, 3.29E+02, 9.23E+01, 1.46E+01,
1986 1.35E+04, 5.87E+03, 4.76E+03, 1.84E+03, 9.69E+02, Z.26E+02, 2.12E+02, 1.72E+02, 6.40E+01,
1987 , 1.18E+04, 1.Z0E+04, t..36E+03, 2.24E+03, 1.02E+03, 5.17E+02, 1.37E+02, S.S1E+01, 9.55E+01,
1988 , 8.37E+03, 1.04E+04, 9.63E+03, Z.13E+03, 9.47E+02, 3.90E+OZ, 2.75E+OZ, 7.t.7E+01, 4.33E+01,
1989 , 3.34E+03, 7.t.1E+03, 7.50E+03, 4.74E+03, 1.Z0E+03, 4.92E+OZ, Z.45E+02, 1.72E+02, 3.99E+01,
1990 , 3.62E+03, 2.96E+03, 6.33E+03, 4.ZBE+03, Z.15E+03, 4.84E+02, Z.Z6E+02, 1.Z7E+02, 7.73E+01,
1991 , 3.99E+03 , 3.16E+03, 2.32E+03, 2.91E+03, 1.70E+03, 1.04E+03, Z.39E+02, 9.t.5E+01, 5.65E+01,
1992 , 4. 78E+03, 3.50E+03, 2.30E+03, 1.10E+03, 1.1ZE+03, 7.BZE+02, 5.66E+OZ, 1.37E+02, 5. 18E+01 ,
1993 , 3.31E+03, 4.15E+03, Z.47E+03, 9. 46E+02 , 3.99E+02, 4.75E+02, 3.54E+02, 3.12E+02, 7.12E+01,
1994 , 4.62E+03, 2.90E+03, 3.08E+03, 1.01E+03, 3.31E+02, 1.47E+02, 2.04E+02, 1.36E+OZ, 1.42E+02,
Estimated population abundanee at 1st Jan 1995
.OOE+OO, 4.01E+03, 2.ZBE+03, 1.52E+03, 3.24E+02, 1.20E+02, 6.06E+01, 9.48E+01, 6.69E+01,
Taper weighted geometrie mean of the VPA populations:
5.38E+03, 4.77E+03, 3.72E+03, 1.79E+03, 8.02E+02, 3.97E+02, 2.18E+OZ, 1.08E+02, 5.16E+01,
Standard error of the weighted Log(VPA populations)
7, 8,
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.4778, .5067, .5377, .6238, .6493, .6009, .5675, .6253, .7447,
Table 3.4.7 (cont'd.)
Log cetchebility residuals.
Fleet FLT10: vlle I/Trawl Au.t~~
Age , 1985, 1986, 1987, 1988, 1989, 1990, 1991, 1992, 1993, 1994
1 , 99.99, -.63, .49, .14, .13, -.09, - .24, .53, -.13, -.25
2 , 99.99, .30, -.30, .49, -.45, .10, -.13, .00, .12, -.09
3 , 99.99, .40, .11, .01, -.16, -.09, -.02, .07, -.10, -.14
4 , 99.99, .41, .26, .42, .19, - .43, -.09, -.40, - .18, '.05
5 , 99.99, .12, .47, - .16, -.41, -.02, .09, .00, .06, - .10
6 , No data for this fleet at this age
7 , No data for this fleet at this age
8 , No data for this fleet at this ege
9 , No datl for this fleet et this ege
Nean log cetchability end standard error of eges with catchebility
independent of yeer class strength and constant w.r.t. time
··e
Age ,
Nean Log q,
S.E(Log q),
4,
-7.9183,
.3226,
5
-7.9464,
.2351,
•
Regression statistics :
Ages with q dependent on year class strength
Age, Slope , t'velue , lntercept, RSquare, No Pts, Reg s.e, Nean Log q
1, .53, 1.762, 9.08, .68, 9, .39, -9.53,
2, .62, 1.874, 8.92, .79, 9, .31, -9.18,
3, .75, 2.081, 8.04, .91, 9, .18, '7.95,
Ages with q independent of yeer cless strength end constant w.r.t. time.
Age, Slope , t-velue , I ntercept , RSquare, No Pts, Reg s.e, Nean Q
4, .92, .402, 7.89, .81, 9, .32, -7.92,
5, .99, .064, 7.94, .88, 9. .25, -7.95,
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Table 3.4.7 (cont'd.)
Fleet FLT11: UK(E+W)Otter
Age , 1984
1 , No data for thi5 fleet 8t this 8ge
2 .57
3 .14
4 .46
5, .45
6 .13
7 .51
8, .80
9, .59
Age , 1985, 1986, 1987, 1988, 1989, 1990, 1991, 1992, 1993, 1994
1 , No data for this fleet 8t this 8ge
2 , .09, .50, - .17, .34, -.78, -.24, .04, -.09, .00, .01
3 .13, .32, .38, - .04, - .17, - .17, .01, - .07, -.09, -.27
4 , .19, .00, .56, -.33, .06, - .05, -.07, -.12, -.27, -.18
5 -.11, - .07, .81, -.07, .17, - .36, -.11, -.12, -.21, -.19
6 , .47, - .07. .28, -.20, .24, -.12, -.15, .06, •• 14, '.32
7 .03, .n, .21, -.20, -.38, .28, -.26, -.31, .07, -.36
8 , -.84, .04, .01, -.03, -.12, .22, -.01, - .04, -.10, -.68
9 , .35. .53, .41, .11, -.28, .10. .15, -.41, -.03. -.30
Nean log eatehability end standard error of ages with eatehability
independent of year elas5 strength and eonstant w.r.t. time
•
Age ,
Mean Log q,
S.E(Log q),
4,
-13.1797,
.2747,
5,
-13.4105,
.3323.
6,
-13.7230,
.2357,
7.
-13.7736,
.3647,
8,
-13.7736,
.4091,
9
-13.7736,
.3466,
Regression statistics :
Ages with q depelldellt on year class strength
Age, Slope , t'value , Intereept, RSquare, No Pts, Reg s.e, Nean Log q
2, .63, 1.440, 12.58. .66, 11, .39, -14.97,
3. .74, 1.774, 12.05, .86. 11, .22, -13.35,
Ages with q indepetldent of year elass strength and eonstant w.r.t. time. •Ave. Slope • t-value , Intercept. RSquare, No Pts, Reg s.e. Nean Q
4. .94, •361, 12.86• .84, 11, .27, -13.18,
5, .95, .265, 13.10, .80, 11, .33, -13.41,
6, .88, .998, 12.77, .89, 11, .21, -13.72,
7, 1.61, -1.220, 18.78, .34, 11, .57, -13.n,
8, 1.35, -1.034, 17.07, .52, 11, .54, -13.85,
9, 1.06, -.285, 14.30. .n, 11, .38, -13.69,
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Table 3.4.7 (cont'd.)
Fleet FlT12: UKCE+W)Beaa t
Age , 1984
1 , No data for this fleet at this age
2, 2.49
3, -.51
4 -.09
5, - .24
6, -.46
7, -.21
8, .34
9, -.34
Alle , 1985, 1986, 1987, 1988, 1989, 1m, 1991, 1992, 1993, 1994
1 , No data for this fleet at this ege
2 , .24, 1.45, 1.02, -.39, -3.89, -2.13, .20, .01, 2.47, - .46
3 , - .82, .62, -.57, - .36, -.16, .94, -.65, .34, .63, .20
4 -.14, -.35, -.27, -.95, -.33, - .04, .29, .59, .50, .53
5 , - .57, -.31, .06, -.57, -.18, -.31, .22, .51, .52, .54
6 , -_11, -.34, -.01, -.86, .04, -.12, -.01, .46, .54, .57
7 - .26, .30, -.08, -.85, - .07, .28, -.13, -.03, .57, .33
8 , -1.00, -.28, .31, - .43, .01, -.02, - .37, .18, .32, .29
e 9 , -.36, .17, -.09, -.40, .03, ·.02, -.12, .24, .22, .35
Mean log catchability end standard error of ages with eatehebility
i~~t of yeer eless strength end constant w.r.t. time
Age ,
Mean log q,
S.E(log q),
4,
-12.7018,
.4841,
5,
-12.7521,
.4302,
6,
-12.9047,
.4447,
7,
-12.8326,
.3882,
8,
-12.8326,
.4095,
9
-12.8326,
.2579,
Regression statistics :
Ages with q dependent on year class strength
Age, Slope , t-value , lntercept, RSquare, No Pts, Reg s.e, Mean log q
2, 3.72, -2.048, 31.04, .07, 11, 2.01, -14.56,
3, 2.94, -4.555, 22.04, .41, 11, .64, -12.97,
• Alles with q indepetldetlt of year clasa strength end eonstant w.r.t. time.Age, Slope , t-v.lue , Intereept, RSquare, No Pts, Reg s.e, Mean Q
4, 1.68, -1.641, 16.23, .42, 11, .75, -12.70,
5, 1.25, -.863, 14.26, .59, 11, .55, -12.75,
6, 1.05, -.153, 13.22, .58, 11, .49, -12.90,
7, 1.00, _004, 12.82, .49, 11, .41, -12.83,
8, .86, .611, 11.73, .70, 11, .36, -12.88,
9, .80, 1.796, 11.13, .91, 11, .19, -12.84,
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Table 3.4.7 (cont'd.)
Terminal year survivor and F sUlll\llri es
Age Catehabi l ity dependent on age and year elass strength
Year elass = 1993
Fleet,
,
FLT10: VIIE B/Trawl ,
FLT11: UKCE+W)Otter ,
FLT12: UKCE+W)Beam t,
P shrinkage mean ,
F shrinksge mesn ,
Weighted predietion
Estimated,
Survivors,
3128. ,
1.,
1. ,
4m.,
6249. ,
Int, Ext, Var, N, Sealed, Estimated
s.e, s.e, Ratio, , Weights, F
.423, .000, .00,
"
.501, .025
.000, .000, .00, 0, .000, .000
.000, .000, .00, 0, .000, .000
.51"" .356, .016
.80" .. .143, .013
Survivors,
at end of year,
4014. ,
Int,
s.e,
.30,
Ext,
s.e,
.26,
N,
,
3,
Var,
Rati 0,
.854,
F
.020
•
Age 2 Catchability dependent on age and year elass strength
Vear elass = 1~2
Fleet, Estimated, Int, Ext, Var, N, Sealed, Estilllllted
, Survivors, s.e, s.e, Ratio, , Weights, F
FLTlO: VIIE B/Trawl , 2056. , .269, .019, .07, 2, .545, .133
FLT1 1: UKCE+W)Otter , 2293., .423, .000, .00, 1, .221, .120
FLTl2: UKCE+W)Be8ll t, 1436. , 2.139, .000, .00,
"
.009, .186
p shr inleage lllean , 3n4.,
.54"" .155, .076
F shrinkage ..an , 1n1.,
.80"" .070, .153
Weighted predietion
Survi vors , Int, Ext, N, Var, F
at end of yeer, s.e, s.e, , Ratio,
2278., .20, .1" 6, .521, .121
Age 3 Catehability dependent on age end yeer elass strength •Vear clas5 8 1991
Fleet, Esti.ted, Int, Ext, var, N, Scaled, Estilllllted
, SUrvivors, s.e, s.e, Ratio, , weights, F
FLT10: VIIE I/TraMl , 1649. , .196, .176, .90, 3, .4n, .550
FLT11: UKCE+W)Otter , 1265. , .243, .128, .53, 2, .325, .671
FLT12: UKCE+W)8e.. t, 21n., .643, .577, .90, 2, .048, .442
P shri nleage lllean , 1793. ,
.62"" .093, .515
F shr inleage lllean , 1299., .80, •• , .057, .658
weighted prediction
Survivors, Int, Ext, N, Var, F
at end of year, s.e, s.e, , Ratio,
1524., .15, .10, 9, .663, .584
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Age 4 Catchability constant w.r.t. time and dependent on age
Yea.. cl ass =1990
Fleet, Estirnated, Int, Ext, Var, N, Scaled, Estimated
, Survivors, s.e, s.e, Ratio, , lJeights, F
FlT10: VIIE BlTrawl , 302., .189, .039, .20, 4, .408, 1.061
FlT11: UICCE+W)Otter , 281., .206, .029, .14, 3, .393, 1.107
FlT12: UKCE+W)Be8lll t, 557., .420, .056, .13, 3, .107, .704
F sh.. inkage mean , 439.,
.80" " .092, .831
lJeig~ted prediction
Survivors, Int, Ext, N, Va.. , F
at end of yea.. , s.e, s.e, , Ratio,
324., .14, .07, 11, .520, 1.014
Age 5 Catchability constant w.r.t. time and dependent on age
Yea.. cl ass =1989
Fleet, Estimated, Int, Ext, Var, N, Sealed, Estimated
, Survivors, s.e, s.e, Ratio, , lJeights, F
FlT10: VIIE BlTrawl , 109. , .195, .032, .17, 5, .416, .950
FlT11: UK(E+IJ)Otter , 100., . .209, .047, .22, 4, .346, 1.007
FlT12: UICCE+IJ)BeBII t, 202., .344, .030, .09, 4, .153, .619
e F sh.. inkage mean , 159. , .80" " .085, .737
lJeighted prediction
Survivor'S, Int, Ext, N, Va.. , F
at end of yea.. , s.e, s.e. , Ratio,
120., .14, .07, 14, .526, .893
Age 6 Catehability constant lI.r.t. time and dependent on age
Yea.. clas5 =1988
Fleet, Estilllllted, Int, Ext, Var, N, Scaled, Estimated
, Su..vivors, s.e, s.e, Ratio, , lJeights, F
FlT10: VIIE B/T..awl , 59. , .186, .089, .48, 5, .223, .779
FlT11 : UICCE+W)Otter , 47., .202, .048, .24, 5, .483, .913
FlT12: UKCE+W)Beam t, 103., .316, .107, .34, 5, .203, .519
F shrinkage _an , 79. , .80,., , .091, .630
• weignted predietion
.Survivors, Int, Ext, N, Va.. , F
at end of yea.. , s ••, S •• , , Ratio,
61., .14, .09, 16, .614, .766
Ag. 7 C8tehabil i ty conat&nt w.... t. tillll anc:I dependent on age
Yea.. cla•• a 1987
Fleet, Estimated, Int, Ext, Va.., N, Scaled, Estimated
, Survivo..s, s.e, s.e, Ratio, , lJeights, F
FlT10: VII E B/Trawl , 89. , .184, .069, .37, 5, .139, .676
FLT11 : UICCE+W)Otte.. , 75., .197, .061, .31, 6, .478, .765
FLT12: UICCE+W)BeM t, 141., .276, .074, .27, 6, .294, .474
F sh..inkage mean , 102.,
.80" " .089, .610
weighted prediction
Survivors, Int, Ext, N, Va.. , F
at end of yea.., s.e, s.e, , Ratio,
95. , .15, .07, 18, .513, .644
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Age 8 Catchability conatant w.r.t. time and age Cfixed at the value for age) 7
Year class = 1986
Fleet, Estimatect, lnt, Ext, Var, N, Scaled, Esti..ted
, Survivors, s.e, s.e, Ratio, , Weights, F
FlT10: VII E aITra,,1 , 61., .187, .132, .70, 5, .083, .589
FlT11: UKCE+W)Otter , 51., .213, .144, .68, 7, .461, .719
FlT12: UKCE+W)ae.. t, 91. , .265, .059, .22, 7, .355, .442
F shrinkage mean , 63. ,
.80"" .101, .613
Weightect prediction
Survivors, Int, Ext, N, Var, F
at end of year, s.e, s.e, , Ratio,
67., .16, .09, 20, .565, .589
Age 9 Catchability constant w.r.t. time and age Cfixed at the value for age) 7
Year class = 1985
Fleet, Estimatect, Int, Ext, Var, N, Scaled, Esti..ted
, Survivors, : s.e, s.e, Ratio, , Weights, F
FlT10: VIIE BITra,,1 , 65., .181, .097, .54, 5, .058, .651
FLTl1 : UKCE+W)Otter , 53. , .193, .040, .21, 8, .422, .751
FlT12: UKCE+W)8e8ll t, 86., .209, .070, .33, 8, .445, .523
F shrinkage mean , 56. , .80", , .075, .n7
Weightect prectiction
Survivors, Int, Ext, N, Var, F
at end of yellr, s.e, s.e, , Ratio,
67., .14, .06, 22, .437, .635
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•
•Tsble3.4.8
Rl'l title : Plaiee in Vlle Crl'l: XSA95/X95)
At 9-Sep-95 09:49:38
Tenlinal Fs derived using XSA CWith F shrinkage)
lable 8 Fishing mortality CF) at age
YEAR, 1976, 19n, 1978, 1979, 1980, 1981, 1982, 1983, 1984,
AGE
"
.0070, .0032, .0160, .0030, .0032, .0167, .0131, .0006, .0121,
2, .1359, .2200, .1563, .2292, .1367, .1320, .1353, .1578, .2285,
3, .5404, .6363, .5250, .7971, .5083, .5312, .5348, .5407, .4881,
4, .4130, .4257, .4152, .6209, .5180, .5103, .6581, .8029, .7490,
5, .4815, .3717, .3652, .5015, .4093, .4379, .4945, .6483, .5735,
6, .3812, .3812, .35", .3203, .8853, .3147, .6217, .3652, .3570,
7, .3618, .3280, .3616, .4136, .4078, .6136, .4258, .60", .5449,8, .5366, .4831, .4574, .4935, .3762, .5340, 1.0689, .36n, .8281,
9, .4420, .3924, .3852, .4340, .5220, .4n1, .6561, .4976, .5023,
+gp, .4420, .3924, .3852, .4340, .5220, .4771, .6561, .4976, .5023,
FBAR 3- 7, .4356, .4286, .4036, .5307, .5457, .4815, .5470, .5917, .5425,
Table 8 Fishing mortality CF) at age
YEAR, 1985, 1986, 1987, 1988, 1989, 1990, 1991, 1992, 1993, 1994, FBAR 92-94
AGE
"
.0005, .0008, .0067, .0015, .0032, .0169, .0110, .0202, .0116, .0195, .0171,
2, .1074, .1765, .0959, .2034, .0371, .1221, .1976, .2287, .1784, .1210, .1760,
3, .4884, .6340, .5967, .5881, .4409, .6580, .6291, .7670, .7762, .5838, .7090,
4, .6645, .4639, .7406, .4532, .6nO, .8066, .8320, .8906, .9310, 1.0139, .9452,
5, .4110, .5088, .8444, .5342, .7888, .6036, .6533, .7405, .8798, .8929, .8377,
6, .6383, .3780, .5119, .3477, .6561, .5856, .4913, .6731, .n70, .7656, .n19,
7, .5268, .7575, .4887, .3478, .5318, .7545, .4392, .4738, .8368, .6440, .6515,
8, .2466, .4709, .5903, .5073, .6804, .6929, .4815, .5310, .6660, .5890, .5953,
9, .3434, .5945, .5112, .4980, 1.0941, .8604, .5993, .6383, .6199, .6351, .6311,
+gp, .3434, .5945, .5112, .4980, 1.0941, .8604, .5993, .6383, .6199, .6351,
FBAR 3- 7, .5458, .5484, .6365, .4542, .6179, .6817, .6090, .7090, .8302, .7800,
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•Table3.4.9
Run title : Pleice in Vlle (run: XSA95/X95)
At 9-Sep-95 09:49:38
Tenainel Fs derived using XSA (With F shrinkage)
Teble 10 Stock number et age (start of year) N\Il1bers*10**-3
YEAR, 1976, 19n, 1978, 1979, 1980, 1981, 1982, 1983, 1984,
AGE
1, 3791, 2009, 3082, 6984, 6380, 2626, 5884, 5395, 6817,
2, 886, 3338, 1n6, 2690, 6175, 5640, 2291, 5151, 4782,
3, 15n, 686, 2376, 1347, 1897, 4m, 4384, 1m, 3901,
4, 490, 815, 322, 1247, 538, 1012, 2491, 2278, 917,
5, 306, 287, 4n, 188, 594, 284, 539, 1144, 905,
6, 194, 168, 176, 291, 101, 350, 163, 292, 531,
7, 206, 118, 101, 110, 187, 37, 227, 78, 179,
8, 95, 127, 75, 63, 64, 110, 18, 131, 38,
9, 42, 49, 70, 42, 34, 39, 57, 5, 81,
+gp, 234, 192, 218, 246, 337, 223, 252, 248, 115,
TOTAL, 7819, 7789, 8668, 13207, 16309, 15100, 16304, 16495, 18265,
Table 10 Stock number at age (start of year) N\Il1bers*10--3
YEAR, 1985, 1986, 1987, 1988, 1989, 1990, 1991, 1992, 1993, 1994, 1995, GMST
AGE
1, 6618, 13486, 11nO, 8366, 3343, 3620, 3991, 4m, 3306, 4615, 0, 513
2, 5973, 5867, 11952, 10370, 7409, 2955, 3157, 3501, 4152, 2899, 4014, 411-
3, 3375, 4758, 4362, 9631, 7505, 6332, 2320, 2298, 2470, 3081, 2278, 3eu.
4, 2124, 1837, 2239, 2130, 4744, 4283, 2908, 1097, 946, 1008, 1524, 144'
5, 384, 969, 1024, 947, 1201, 2149, 1696, 1122, 399, 331, 324, 6F
6, 452, 226, 517, 390, 492, 484, 1042, 782, 475, 147, 120, 3J!
7, 329, 212, 137, 275, 245, 226, 239, 566, 354, 204, 61, 1+:
8, 92, 1n, 88, 75, 1n, 127, 94, 137, 312, 136, 95, 111
9, 15, 64, 96, 43, 40, n, 57, 52, 71, 142, 67, )4:
+gp, 175, 139, 121, 108, 136, 100, 98, 92, 169, 92, 110,
TOTAL, 19538, 2mO, 32306, 32335, 25285, 20354, 15602, 14423, 12656, 12654, 8593,
94
•Table 3.4.10
R..., title : Pl,ie. in VIIe (r...,: XSA95/X95)
At 9-Sep-95 09:49:38
Table 16 SUlIIIry (without SOP eorrection)
T'l'1Iinal Fs derived using XSA (Wi th F shrinlc.age)
RECRUlTS, TOTAL8IO, TOTSP8IO, lANDINGS, YIElD/SS8, F8AR 3- 7,
Ag. 1
1976, 3791, 2149, 1329, 640, .4817, .4356,
19n, 2009, 2380, 1369, 702, .5128, .4286,
1978, 3082, 2593, 1510, 784, .5193, .4036,
1979, 6984, 3191, 1644, 9n, .5942, .5307,
1980, 6380, 4094, 1865, 1079, .5786, .5457,
1981, 2626, 4945, 2558, 1501, .5868, .4815,
1982, 5884, 4485, 2736, 1688, .6170, .5470,
1983, 5395, 4613, 2670, 1495, .5600, .5917,
1984, 6817, 4824, 2536, 1547, .6100, .5425,
1985, 6618, 5187, 2756, 1441. .5228, .5458,
1986, 13486, 5779, 2818, 1810, .6422, .5484,
1987, 11nO, 5405, 2627, 1958, .7455. .6365,
1988, 8366, 7355, 3594, 2458, .6838, .4542,
1989, 3343, 6855, 4116, 2358, .5n9, .6179.
1990, 3620, 6507, 4042, 2593, .6415, .6817,
1991, 3991, 4881, 31n, 1848, .5826, .6090,
1992, 4m, 4774, 2492, 1624, .6516, .7090,
1993, 3306. 3849, 2012, 1417, .7043, .8302,
1994, 4615, 3626, 16n, 1156, .6891, .7800,
Arith,
Mean , 5624, 4605, 2501, 1530, ,6051, .5747,
Units, (Thousands) , (TON"es) , (T0N"eS) , (TOlYleS) ,
95
Table 3.4.11
Plaiee in the western English Channel (Fishing Area VIII)
Single option predietion: Input daU
Ytar: 1995
Stock Natural Naturity Prop.of F Prop.of M Weight Exploit. Weis;ht
Age she IlOrtality ogive bef.spaw. bef.spaw. in stock pattern in eateh
1 5136.000 0.1200 0.0000 0.0000 0.0000 0.204 0.0170 0.227
2 4014.000 0.1200 0.1500 0.0000 0.0000 0.253 0.1780 0.281
3 2278.000 0.1200 0.5300 0.0000 0.0000 0.311 0.7150 0.343
4 1524.000 0.1200 0.9600 0.0000 0.0000 0.378 0.9540 0.415
5 324.000 0.1200 1.0000 0.0000 0.0000 0.454 0.8460 0.496
6 120.000 0.1200 1.0000 0.0000 0.0000 0.540 0.7290 0.586
7 61.000 0.1200 1.0000 0.0000 0.0000 0.634 0.6570 0.685
8 95.000 0.1200 1.0000 0.0000 0.0000 0.738 0.6000 0.793
9 67.000 0.1200 1.0000 0.0000 0.0000 0.850 0.6360 0.910
10+ 110.000 0.1200 1.0000 0.0000 0.0000 1.190 0.6360 1.261
Unit Thouaanda - . . . lCilogr_
-
lCilogr_
Year: 1996
Reeruit- Natural Maturity Prop.of F Prop.of M Weight Exploit. Wei;ht
Age IIltnt IlOrtality ogive bef.spaw. bef.spaw. in stock pattern in eateh
1 5136.000 0.1200 0.0000 0.0000 0.0000 0.204 0.0170 0.227
2
·
0.1200 0.1500 0.0000 0.0000 0.253 0.1780 0.281
3
·
0.1200 0.5300 0.0000 0.0000 0.311 0.7150 0.343
4
·
0.1200 0.9600 0.0000 0.0000 0.378 0.9540 0.415
5
·
0.1200 1.0000 0.0000 0.0000 0.454 0.8460 0.496
6
·
0.1200 1.0000 0.0000 0.0000 0.540 0.7290 0.586
7
·
0.1200 1.0000 0.0000 0.0000 0.634 0.6570 0.685
8
·
0.1200 1.0000 0.0000 0.0000 0.738 0.6000 0.793
9
·
0.1200 1.0000 0.0000 0.0000 0.850 0.6360 0.910
10+
·
0.1200 1.0000 0.0000 0.0000 1.190 0.6360 1.261
Unit Thouaanda
- - - -
lCilogr_
-
lCilogr_
Year: 1997
Reeruit- Natural Maturity Prop.of F Prop.of M w.ight Exploit. Wei;nt
Ag. ..nt IIlOruli ty ogive bef.spaw. bef.spall. in stock pattern in eatch
1 5136.000 0.1200 0.0000 0.0000 0.0000 0.204 0.0170 0.227
2
·
0.1200 0.1500 0.0000 0.0000 0.253 0.1780 0.281
3
-
0.1200 0.5300 0.0000 0.0000 0.311 0.7150 0.343
4
·
0.1200 0.9600 0.0000 0.0000 0.378 0.9540 0.415
5
·
0.1200 1.0000 0.0000 0.0000 0.454 0.8460 0.496
6
·
0.1200 1.0000 0.0000 0.0000 0.540 0.7290 0.586
7
·
0.1200 1.0000 0.0000 0.0000 0.634 0.6570 0.685
8
-
0.1200 1.0000 0.0000 0.0000 0.738 0.6000 0.793
9
·
0.1200 1.0000 0.0000 0.0000 . 0.850 0.6360 0.910
10+
·
0.1200 1.0000 0.0000 0.0000 1.190 0.6360 1.261
unit Thouundl . . .
-
lCilogr_ . lCilogr_
Not": RI.n~ : PRED95
Date end ti_: 09$('95:10:06
96
08:05 Saturday, Septelllber 9, 1995
•
Table 3.4.12
Pl.ice in the western English Channel (Fishing Aree VIII)
Yilld per r~ruit: SUlINIry table
08: 05 Saturday, Se,:lt etIItler 9,
1 JaNoJIry Spawning ti.
F hferenel C.tch in Catch in Stock Stock Sp.stock Sp.stock Sp.stock Sp.stock
Factor F I"UIICers lII4li;ht she bi DllIIISI she biClllSl she bic.ell
0.0000 0.0000 0.000 0.000 8.843 6038.n1 6.692 5519.043 6.692 5519.043
0.1000 0.0780 0.308 206.490 6.285 3414.280 4.144 2898.064 4.144 2898.064
0.2000 0.1560 0.452 262.908 5.086 2305.833 2.956 1792.955 2.956 1792.955
0.3000 0.2341 0.535 277.809 4.403 1738.399 2.283 1228.743 2.283 1228.743
0.4000 0.3121 0.588 279.662 3.967 1412.283 1.857 905.742 1.857 905.742
0.5000 0.3901 0.624 277.469 3.667 1208.889 1.566 705.361 1.566 705.361
0.6000 0.4681 0.651 274.292 3.449 1073.737 1.358 573.126 1.358 573.126
0.7000 0.5461 0.671 271.161 3.283 979.162 1.201 481.378 1.201 481.378
0.8000 0.6242 0.687 268.381 3.153 910.043 1.080 415.001 1.080 415.001
0.9000 0.7022 0.700 . 265.998 3.049 857.625 0.984 365.246 0.984 365.246
1.0000 0.7802 0.711 263.973 2.962 816.596 0.905 326.802 0.905 326.802
1.1000 0.8582 o.no 262.249 2.889 783.599 0.840 296.319 0.840 296.319
1.2000 0.9362 0.n8 260.769 2.826 756.437 0.786 271.605 0.786 271.605
1.3000 1.0143 0.735 259.485 2.772 733.630 0.739 251.180 0.739 251.180
1.4000 1.0923 0.741 258.361 2.n4 714.150 0.699 234.020 0.699 234.020
1.5000 1.1703 0.747 257.366 2.681 697.264 0.663 219.397 0.663 219.397
1.6000 1.2483 0.752 256.478 2.643 682.442 0.632 206.781 0.632 206.781
1.7000 1.3263 0.756 255.678 2.608 669.286 0.605 195.780 0.605 195.780
1.8000 1.4044 0.760 254.952 2.577 657.498 0.580 186.096 0.580 186.096
1.9000 1.4824 0.764 254.289 2.548 646.847 0.558 177.500 0.558 177.500
2.0000 1.5604 0.768 253.679 2.521 637.152 0.537 169.814 0.537 169.814
-
. NUlCer& Gr'" N\Illbers Gr_ NUIlbers Gr_ NUIlbers Gr_
Not..: RU'I~
Dlte and ti_
Caaputation of rlf.
F-0.1 factol"
F-IIIU facto,"
F-0.1 referenee F
F-..x ref,renee F
Recrui t-ent
Table 3.4.13
: YPl95
: 09SEP95:10:30
F: Simple ..an, IV' 3 - 7
: 0.1755
: 0.3769
: 0.1369
: 0.2941
: Single r~ruit
Pl.ic, in th, western English Channel (Fishing Aree Vlle)
Prediction with m8naVetllent option table
08:05 Siturday. Se,:ltetlltler 9,
•
YHr: 1995 VIer: 1996 hlr: 1997
F R.f.renel Stock Sp.stock Catch in F leferenea Stock Sp.stock eUch in Stock Sp.stock
F.cto," F biOlllllu biOlllllss lIeivht Facto," F biOllllIl bi OIIlIISS lIIi;ht bic.ell biOlllllss
1.0000 0.7802 3853 1589 1203 0.0000 0.0000 39n 1514 0 5339 2694
· · · · ·
0.1000 0.0780
·
1514 161 5173 2543
· · · · ·
0.2000 0.1560
·
1514 311 5019 2403
· · · · ·
0.3000 0.2341
·
1514 452 4875 2273
· · · · ·
0.4000 0.3121
·
1514 583 4740 2151
· · · · ·
0.5000 0.3901
·
1514 706 4614 2039
· · · · ·
0.6000 0.4681
·
1514 821 4496 1934
· · · · ·
0.7000 0.5461
·
1514 929 4386 1836
· · · · ·
0.8000 0.6242
·
1514 1030 4283 1745
· · · · ·
0.9000 0.7022
·
1514 1125 4186 1661
· · · · ·
1.0000 0.7802
·
1514 1214 4095 1582
· · · · ·
1.1000 '0.8582
·
1514 1298 4010 1508
· · · · ·
1.2000 0.9362
·
1514 1377 3930 1440
· · · · ·
1.3000 1.0143
·
1514 1451 3855 1376
· · · · ·
1.4000 1.0923
·
1514 1521 3784 1316
· · · · ·
1.5000 1.1703
·
1514 1587 3718 1260
· · · · ·
1.6000 1.2483
·
1514 1650 3655 1208
· · · · ·
1.7000 1.3263
·
1514 1708 3596 1159
· · · · ·
1.8000 1.4044
·
1514 1764 3540 1113
· · · · ·
1.9000 1.4824
·
1514 1817 34a7 1070
· · · · ·
2.0000 1.5604
·
1514 1866 3438 1030
- -
Tannes Tannes Tomes
- -
Tomes Tomes Tomes Tonnu Tannes
Not..: lU'l~
Date and ti.
Coaputltion of ref. F
al.i. for 1995
PREDM095
O9SEP95:10:19
Simple ~an, Ige 3 - 7
F factors
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Table 3.4.14
Pl.iee in the western English Channel (Fishing Ar.a VIIe)
Single option predietion: Oetailed tables
08:05 Saturday, Sept.r 9, 1995
Yler: 1995 F-faetor: 1.0000 Referenee F: 0.7802 1 JaN.Jary Spa.."ing tl..
Absolute C.teh in Cateh in Stock Stock Sp.stock Sp.stock Sp.stoc:k Sp••toc:k
Age F I'UIItlera veight she biomass size biomass she biOlll8s.
1 0.0170 82 19 5136 1046 0 0 0 0
2 0.1780 618 173 4014 1014 602 152 602 152
3 0.7150 1104 379 2278 708 1207 375 1207 375
4 0.9540 891 370 1524 576 1463 553 1463 553
5 0.8460 176 87 324 147 324 147 324 147
6 0.7290 59 35 120 65 120 65 120 65
7 0.6570 28 19 61 39 61 39 61 39
8 0.6000 41 32 95 70 95 70 95 70
9 0.6360 30 27 67 57 67 57 67 57
10+ 0.6360 49 62 110 131 110 131 110 131
Total 30n 1203 13729 3853 4049 1589 4049 1589
Unit
-
Thousands TOl'Vl6 Thousands Tomes Thousanda Tennes Thousanda Tomes
Year: 1996 F-faetor: 1.0000 Referenee F: 0.7802 1 JarAJary Spa.."ing ti_
Absolute Cateh in Cateh in Stock Stock Sp.stock Sp.stock Sp.stoc:k Sp.stoc:k
Age F rullber. weight she biolIIISs she biOlll8S1 siu bic.ass
1 0.0170 82 19 5136 1046 0 0 0 0
2 0.1780 689 193 4478 1132 672 170 672 170
3 0.7150 1444 496 2980 927 1579 491 1579 491
4 0.9540 578 240 988 374 949 359 949 359
5 0.8460 282 140 521 237 521 237 521 237
6 0.7290 61 35 123 67 123 67 123 67
7 0.6570 23 16 51 33 51 33 51 33
8 0.6000 12 10 28 21 28 21 28 21
9 0.6360 21 19 46 39 46 39 46 39
10+ 0.6360 37 47 83 99 83 99 83 99
Total 3230 1214 14435 3972 4052 1514 4052 1514
Unit
-
Thouunds Ternes Thousanda Tornes Thousanda Tennes Thousancla Tomes
Year: 1997 F-faetor: 1.0000 Referenee F: 0.7802 1 J~ry Spa.."ing t ilIle
Absolute Cateh in Cateh in Stock Stoc:k Sp.stock Sp.stoc:k Sp.stoc:k Sp.stoc:k
Alle F fUllbers wei\lht size biomass sin biOlll8SS she biCllllass
1 0.0170 82 19 5136 1046 0 0 0 0
2 0.1780 689 193 4478 1132 672 170 672 170
3 0.7150 1612 553 3324 1034 1762 548 1762 548
4 0.9540 7'56 314 1293 489 1241 469 1241 469
5 0.8460 183 91 338 153 338 153 338 153
6 0.7290 97 57 198 107 198 107 198 107
7 0.6570 24 17 53 33 53 33 53 33
8 0.6000 10 8 24 17 24 17 24 17
9 0.6360 6 6 14 12 14 12 14 12
10+ 0.6360 27 34 61 72 61 72 61 72
Total 34S6 1291 14918 4095 4361 1582 4361 1582
Unit . Thousands Tennes Thoul8nds Tomes Thousanda Tomes Thousands Tomes
Notes: RlII~ PRED95
Oate end ti.. 09SEP9S:10:06
C~tation of ref. F Simple mean, age 3 • 7
Predietion basis F faetors
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Table 3.4.15
•
Western Channel Plaice. Stock numbers of recruits and their source for recent year classes used in
predictions, and the relative (%) contributions to landings and SSB (by weight) of these year c1asses
Year-elass 1991 1992 1993 1994 1995
Stock No. (thousands) 4777 3306 4615 5136 5136
of one-year-olds
Source VPA VPA VPA GM GM
Status Qua F:
% in 1995 catch 30.8 31.5 14.4 1.6
% in 1996 catch 11.5 19.8 40.8 15.9 1.6
% in 1995 SSB 34.8 23.6 9.6 0.0
% in 1996 SSB 15.6 23.7 32.4 11.2 0.0
% in 1997 SSB 6.8 9.7 29.7 34.7 10.8
GM= geometrie mean recruitment
VUe plaice : Year-class %contribution to a) 1996 landings and b) 1997558
a
1991
b
1991
1994
1993
1992
1993
Figure 3.4.1a. Vlle PLAICE RETROSPECTIVE XSA : qp=7
shr=O.5
rec=1-3
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Figure 3.4.1c Vlle PLAICE RETROSPECTIVE XSA : qp=7
shr=1.1
rec=1-3
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Figure 3.4.2 V1le PLAICE XSA LOG CATCHABILITY RESIDUAL PLOTS (AGES 1-6)
UK(E+W)Beam trawl •
UK(E+W)Otter trawl •Belgium BfT - FORcor ..
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Figure 3.4.2 (cont'd.) V1le PLAICE XSA LOG CATCHABILITY RESIDUAL PLOTS ( AGES 7-9)
UK(E+W)Seam trawl _
UK(E+W)Otter trawl •
VIIE SfT'rawl Survey •
1993
1991 1993
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Figure 3.4.3
FlSH STOCK SUMMARY
STOCK: Plaice in the Westem Englisb Channel (Fishing Ares Wa)
9-9-1995
Trends in yield ond fishing mortolity (F) Trends in spowning stock biomoss (SSS)
ond recruitment (R)
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FISH STOCK SUMMARY
STOCK: Pla1ce in tha Westem EngUsh Cbannel (FishIng Area Wa)
9-9-1995
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Figure 3.4.4 Western Channel plaice stock-recruitment
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4. CELTIC SEA STOCKS
4.1 Celtic Sea cod (Dh'isions VIIf, VII~ and VIIh)
As last year, the assessment of the Celtic Sea stock of
cod indudes data for Dhision VIlh. There are no
estimates ofdiscards for this stock.
A major problem for this assessmcnt is that the 1994
eatehes and efTorts by Di,ision were not available for
part of the Brittany fleet, whieh usually eontributcs the
rnajority of the catches of Celtic Sea eod. As explained
in seetion 1.4, the missing data were estirnated,
assuming that landings by quarter and lCES Dhision
in 1994 had kept the same pattern as in 1993. When
landings were sampled for Iength by market category,
thc pattern of thc years 1991 to 1993 was used to
estimate the 1994 quarterly landings by market
category and ICES Division (BeIlaiI, WP).
4.1.1 Landings, effort and CPUE trends
In 1994, the estimate of international landings was
about 8,500 t whieh rcprescnts a 5 % dcercase from
1993 and a 51 % decrcase compared to the record
high landings of 1989. The large landings in 1988,
1989 and 1990 were duc to the yery strong 1986 year
dass. Since 1991, landings have returned to the levels
recorded in the pcriod 1981-1987. Last year's status
quo estimate ofthe 1994 eatches for Dhisions VIlf,g,h
(7,100 t) was 16 % lower than the landings.
In 1995, the data for the French fisherics for the
period 1983-1993 have been revised. The series of
national landings from Dhisions VIlf,g,h are shO\\n
in Table 4.1.1. In 1994, the share oflandings between
France, England and Wales, Bclgium and Ireland
remained as before: 79 %, 6 %, 5 % and 11 %
respectively. Only lrish and Belgian landings
increased from 1993 to 1994. Table 4.1.2 shows the
trend of fishing efTort and LPUE. During the pcriod
1988-1992, LPUE of Lorient trawlers declined by 32
%, but increased in 1993. Fishing efTort decreased
significantly in 1993 duc to a reduction of the fleet,
whieh eontinued in 1994, though efTort data for 1994
are not available for this fleet.
Even though cod is not the target species of the St
Guenole and Loetudy Nephrops trawlers, their
landings now exceed those of the Lorient trawlers duc
to their large fishing cfTort, and also bccause they use
the same mesh sizc (80 mm) as demersal trawlers to
avoid problems "ith the by-cateh regulations.
Thc high eatch rates of thc French trawlers in 1988-
1989 were duc to thc vcry strong 1986 year dass.
During that period, the LPUE of UK otter trawlers
decreased in Dhision VIlf and in the castern part of
Dhision VIlg and increased elsewhere, and the LPUE
of UK bcam trawlers remained stcady or incrcased in
Dhision VlIg west.
As in pre,ious years, no indhidual TACs were set for
Divisions VIlf,g,h, and a prccautionary TAC eovered
all of Sub-areas VII to X except Division VIla
(17,OOOt in 1994 and 1995).
4.1.2 A~e and len~h compositions and weights
at agc
For Dhisions VIlf,g,h in 1994, Franee provided
quarterly length and age compositions for the
Nephrops fleet, and estimates of the quarterly length
and age eompositions for the Lorient fleet. Ircland
pro\ided quarterly age compositions and mean weights
at age for all gears eombined. The UK pro\ided
quartcrly length eompositions for the landings of their
otter trawlers and beam trawlers. Bclgium pro\ided
quarterly landings. Length compositions by country
and for the total cateh are shO\\n in Table 4.1.3.
The 1994 age compositions were derived as in
pre\ious ycars, i.e. the French ALKs were applied to
English length eompositions and the resulting sum of
the quarterly age eompositions was raised to aceount
for landings by Belgium. The same procedure was
used to r"ise the series since 1983. The series of
eatches at age is shO\\n in Table 4.1.4.
The mean weights at age in the eatches were derived
by eombining Freneh, lrish and English data weighted
by numbers eaught at age (Table 4.1.5). The SOP
check was 100%. As in previous years, the weights at
age in the stock (Table 4.1.6) were taken as weights in
the eatch during the first quarter, exeept for age 1
whieh only appears in subsequent quarters depending
on its abundancc. Weights at age are variable from
year to year but no trend is apparent, even though
stoek weights at some ages in 1994 are higher than in
earlier years. These variations are depcndent on how
the fleets operate in the first quarter. For some of the
older ages, mean weights in the stock are larger than
weights in the catch, whieh is explained by the fact
that eatches on spa\\ning eoneentrations in the first
quarter indude larger numbers of big fish than found
later in the year.
ACF1I.1 noted again that mean weights at age in this
stock are much larger than in other cod stocks. In
France, until 1994, the boxes sampled in the markets
were not weighed and the sampie weights derived "ith
the length-weight relationship used by the late lrish
Sea and CeItic Sea Working Group ( W g = 0.01861 *
L cm **2.90796, L = middle of length dass) were
probably overestirnated. To "aHdate the
appropriateness of this rc1ationship, Icngth-wcight
data will be collected during the EVHOE Survey next
November. Also, in the past, there have been no
comparisons of otolith readings for Celtic Sea Cod
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because ageing of Celtic Sea cod was considered
straightforward. If necessary, an exchange of slides of
otoliths or a Workshop under the auspiees of ICES
could be envisaged in order to obtain agreement on the
interpretation of otolith patterns between regular
readers.
As previously, the maturity ogive used assurnes that
age I fish are immature, 5% of age 2 fish are mature,
and older fish fully mature. As in previous years, SSB
is computed at Ist January of cach ycar.
4.1.3 Estimation of fishing mortalities
Tbe age range used in this assessment was 1-7+.
Revised landings at age and associatcd ctTort data wcrc
available on an annual basis for the samc fleets as uscd
previously, i.e. the Lorient gadoid trawlers fishing in
Divisions VIlf,g,h for the period 1972-1993, the
Nephrops trawlers From St Guenole and Loctudy for
the period 1987-1994, and the Cirolana March
Survcys in Divisions VIlf,g for 1987-1994.
This year, an attcmpt was made to brcakdo\\n the
French fleets' data into quarterly "fleets", and these
data resolution since 1983. Table 4.1.7 shows the
CPUE data used for tuning (the old annual data are
also maintained in the data base).
The catch-at-age data were first scrutinized by
Separable VPA using input parameters consistent with
resuIts of preliminary tuning runs. The matrix of
residuals (in ICES stock data file) reveals no partieular
problem.
Plots of Log-catchability residuals using unshrunk
Laurec-Shcphcrd tuning with defaults and the oldest
age F as average of 3 youngcr ages on cach fleet
indhidually, are also available in ICES files. As
observed pre'\iously, some large residuals are apparent
at age 4 in the French gadoid trawlers, data. The
Nephrops trawlers data show no trend. The UK survey
data are quite noisy, exccpt for age 2. Part of the
reason is that the area covered by the survey has been
extended into Division VIIg since 1992.
Although the preparatory work was made \,ith a more
extended set of fleets, trial runs (in leES stock file)
showed that a taper time of 15 years improves the
retrospective pattern, and this option was chosen. Last
ycar, age 1 was treatcd as recruits and catchability was
set independent of ages for ages 5 and older. However,
resuIts obtained with the new set of fleets show that
the estimate of the 1993 year class is essentially
driven by the Nephrops fleets (only 30% weight due to
shrinkage; no 1994 data ror Lorient fleets) but is
poorly estimated by thc 1st and 2nd quartcr data.
Given the lack of 1994 data for the Lorient fleet,
which prC\iously had the largest weight, and
considering that, for the Nephrops fleets in the 3rd and
4th quarters, the slopes are dose to unity, it was
decided to trcat no age as recruits. The survey fleet
poorly estimates population at age 1 and does not
improve the quality of estimates for older ages, so it
was removed from the final analysis.
Tbc final VPA run was based on the following
options: XSA using the eight quarterly commercial
fleets ; tri-eubic dO\m-weighting over 15 ycars ; age
range 1-7+ ; no age trcated as recruits ; catchability
independent ofages for ages 5 and older ; shrinkage to
the mean F using medium SE of 0.5. It should be
noted that F shrinkage for the older ages only uses a
range of 3 pre\ious ages in order to avoid including
partially recruited ages.
Tuning diagnostics (Table 4.1.8) indicate that the Log-
catchability residuals (Figure 4.1.1) are generally high
for age I, as observed in previous assessments. The
re\ision of data has not reduced some of the year
etTects noted for the Lorient fleets, whieh remain
unexplaincd. The fleets always have a larger weight
than shrinkage in the final estimations, contributing
75 to 85 % of the estimates of sunivors, depending on
age.
4.1.4 VPA results and catch forecasts
Fishing mortalities at age, stock numbers at age and
summary results obtained in the final VPA are shO\m
in Table 4.1.9-11 and Figure 4.1.2 a,b. After rcaching
record high values above 1.0 in 1990 and 1991,
fishing mortality has dccreased slightly in 1992 and is
estimated to have incrcased again to reach a high level
of 0.94 in 1994. Due to the contribution of the very
strong 1986 ycar class, SSB has rcached arecord value
of 19,100 t in 1989 and has subsequently decreased
very sharply to 5,300 t in 1992 as an effect of high
fishing mortalities and poor recruitment. It is
estimated to have increased by 35 % above the
historical mcan of 7,850 t in 1994 with the
contribution of the apparently good 1990 and 1991
year classes.
4.1.5 Yield per recruit and catch forecast
Input data for the predietions are given in Table
4.1.12. The exploitation pattern is based on average
fishing mortalities at age in 1992-1994 re-scaled to
mean F at ages 2-5 in 1994. Mean weights at age in
the catchcs and in the stock are straight averages for
1992-1994. The estimate of the 1993 ycar class in
1994 given by the VPA is very large, and seems
inconsistent with information availablc ror the lrish
Sca stock, in whieh recruitment patterns of cod are
usually similar to those in the Ccltic Sca. It was thus
decided to replace the estimate of age 1 population in
•
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1994 by the geometrie mean recruitment over 1971-
1992 (2.5 millions). Numbers at age in 1995 were
taken from the VPA except age 2 which was based on
GM at age 1 and population ratio. In the absence of
any pre-recruit indices, recruitments at age 1 in 1995-
1997 were assumed to be equal to the GM estimate.
Results of yield per recruit analysis (Table 4.1.13 and
Figure 4.1.2c) indicate that fishing at Fmax (0.29)
would imply a 70 % reduction of fishing mortality
under the current exploitation pattern, entailing gains
in yield of about 32 % under equilibrium conditions.
The stock recruitment plot (Figure 4.1.3) indicates
that current fishing mortality is above F med (0.8),
but is still below F high (1.35).
Assuming status qua F, catches are predicted to
decrease sharply from 8,520 t in 1994 to 5,600 t in
1995 (-35 %), 5,500 t in 1996 and 5,200 t in 1997
(Table 4.1.14). SSB is estimated to have sharply
decreased (6,000 1) in 1995 as the good 1990 and 1991
year classes have been fished out. It is predicted to
continue its decline in 1996 (5,500 1) and 1997 (5,000
t), when it will be 50 % below the average of the
series. Catches and SSB predicted for a range of
fishing mortalities in 1996 are given in the
management option Table 4.1.15 and in Figure 4.1.2d.
Estimates of the relative contribution of recent year
classes to the 1996 landings and 1997 SSB are sho\m
in Table 4.1.16. As expected for early maturing fish,
the predicted SSBs are heavily dependent on the
assumed value of recruitment for the incoming year-
classes.
4.1.6 Comments on the assessment
Despite the re,ision of the data base, the new
resolution of tuning fleets into quarterly series, and the
lack of 1994 catch and efTort data for one of the main
fleets, the results of this assessment are consistent
with those obtained last year.
The predictions depend heavily on assumed
recruitments, but there are no O-group surveys for this
stock and little prospects that such surveys would be
successfuI. The Cirolana survey data (ages 1-5) were
excluded because of large standard errors. The
usefulness of this survey may improve as more years
"ith the extended area coverage are added.
This year, missing data that had to be estimated
represented 28 % of the total landings, and
corresponded to a major component of the CeItic Sea
cod fishery. If non-reporting of catches by Dhision
continues for these fleets in future, the ability to
provide assessments \\iU be seriously jeopardised.
4.1.7 Management considerations
Catches and SSB of Celtic Sea cod fluctuate
considerably, depending on the strength of year-
classes. Fishing mortality is very high and, at such
levels, the contribution of good year-classes to SSB is
very transitory.
The historical minimum SSB (3,660 t in 1976) would
be reached in 1997 \\ith a fishing mortality in excess
of 1.27, i.e 35 % larger than F in 1994.
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Table 4.1.1 NominaIlandings of Celtic Soa cod a8 used by the Working Group In 1995.
Diviaionl VHf. VII; wwI VIItl
Year Belgium France Ireland UK (England Othe... Total
8nd Walee)
1973 524 2413 64 196 30 3227
1974 197 1954 24 154 2329
1975 377 2657 15 130 30 3209
1976 226 3535 13 97 1 3872
1977 107 2272 17 62 2458
1978 88 2744 30 69 2931
1979 110 3469 72 86 3737
1980 172 5187 246 209 7 5821
1981 285 7806 108 317 8516
1982 174 6391 142 338 7045
1983 262 7013 274 199 7748
1984 240 4569 204 316 5329
1985 456 5632 198 398 6684
1986 374 7473 226 345 8418
1987 216 7187 380 437 8220
1988 542 12065 612 400 13619
1989 891 14298 1003 482 16674
1990 615 8612 177 689 10093
1991 297 5750 246 590 6883
1992 193 6417 340 655 7605
1993 386 7650 331 604 8971
1994' 398 6727 919 476 8520
• = provisiona'
•
Table 4.1.1 Celtk: Se. Cod. LPUE ud dfort - France, England and Wales
FRANCE ENGLAND AND WALES
IoriM Oadoid trawlen Nephropl trawlen Otter trawlen Beamtrawlen Otter trawlen Beam trawlen Otter trawlen Beamtrawkn
year in Diviaiona VIIf,g.h St Gucnolc+ Loc:tudy inDiv. VIIf inDiv. VIIf in Div. VlIg east in Div. VIlg east in Div. VIlg west in Div. VIIg west
in VIIf,g.h
LPUE(I) Effor1(2) LPUE(I) Effor1(2) LPUE(J) Effor1(4) LPUE(J) Effor1(4) LPUE(J) Effor1(4) LPUE(J) Effor1(4) LPUE(J) Effor1(4) LPUE(J) EJfor1(4)
1972 437.7 2,598 4.60 45,719 5.29 6,007 32.67
1973 297.6 2,837 2.84 45,280 5.28 3,590 44.48
1974 331.9 3,580 3.14 38,943 2.39 2,028 0.00
1975 277.0 3,085 2.10 33,527 3.30 10,347 0.00
1976 267.0 2,495 1.79 25,608 6.08 5,208 1.89
1977 177.8 3,587 1.20 27,163 3.75 5,356 4.77
1978 232.5 3,195 1.69 27,084 0.23 2,499 2.64 6,733 0.00 0.00
1979 290.9 2,897 2.23 23,844 1.49 1,957 5.05 4,543 0.08 132 0.00 0.00
1980 412.8 3,284 3.81 26,434 2.94 4,308 4.70 2,671 1.45 96 6.69 0.00
1981 575.4 3,127 4.84 24,098 3.21 6,240 7.71 7,775 2.91 783 6.49 1.97
1982 464.8 3,101 4.52 19,201 1.69 9,953 8.84 7,497 1.28 1,858 11.07 0.83
1983 405.4 4,148 3.01 17,613 1.51 12,353 5.84 5,327 2.50 6,824 0.00 5.54
1984 620.4 . 3,749 5.30 23,156 2.30 13,547 6.72 4,352 2.92 4,309 0.00 4.93
1985 526.3 2,847 7.25 25,236 1.71 18,694 7.91 5,721 2.30 5,144 10.35 2.92
1986 616.9 3,103 220 4,998 6.40 21,175 2.15 20,724 5.84 7,716 3.00 4,305 7.86 7.07
1987 658.4 3,479 195 5,445 3.49 24,430 2.49 38,764 3.83 9,866 4.30 4,831 8.21 3.28
1938 776.1 3,225 365 5,580 5.15 20,092 3.25 25,618 2.79 9,956 2.51 2,183 0.67 6.06
1989 769.1 3,571 374 6,200 3.64 17,614 2.20 20,255 3.42 8,133 2.30 3,721 1.65 3.38
1990 491.4 3,559 166 6,'701 5.43 22,562 2.83 30,769 5.08 10,549 3.17 4,892 3.34 1.63
1991 355.2 3,313 121 7,083 5.29 18,573 2.05 40,810 4.89 6,246 3.21 12,388 3.47 2.29
1992 362.6 3,047 122 7,922 5.87 2.13 2.54 2.76 2.08 2.83
1993 526.3 2,366 216 8,799 3.83 1.57 5.52 1.99 0.57 2.41
1994* n1a n1a 232 8,139 3.10 1.49 2.30 1.49 2.68 1.58
(I) LPUE in Kg per 100 hours fishing, power corrected.
(2) Effort in hours fishing x 10*·-4, power corrected.
(3) LPUE in Kg I hr.
-
(4) Effort in hours fishing.
-
-
Taille 4.1.3 Celtlc Sea Cod : 1994, landinp in lIumber at Iefttltb
1"4 !.orienl SI oue + Loc:t F""",. UlC(E+W) All
VIlfilh Vllfilh VIlfilh Vllfilh VIlfilh
i.oaId> atimatioaa eotimationo eotimatiano
15 0 0 0 0 0
26 0 0 0 0 0
27 0 0 0 0 0
28 0 0 0 0 0
29 0 0 0 0 0
30 0 0 0 0 0
31 0 0 0 3 3
32 57 2453 5715 90 6353
33 305 2734 7239 346 8396
34 649 4602 12452 2501 16623
35 1038 6740 18312 4701 15801
36 2752 13960 38049 5804 48718
37 3419 16230 45640 7119 59089
38 3602 22197 58760 6221 71_
39 3992 21694 58931 6994 72968
40 4311 25376 67872 8019 83S89
41 4999 22630 62760 6134 76151
42 4379 25624 66576 6056 81500
43 3804 19633 3288S 3806 62747
44 3794 22164 57436 6001 70903
45 3762 131r.2 38840 5469 31030
46 4199 13121 37648 3396 SOl 43
47 5117 11601 38003 7444 34647
48 7242 7564 3«71 6373 S0227
49 4814 11m 38156 4911 52689
so 6133 10794 39181 4839 34043
51 4134 6386 24121 4189 34170
32 4219 7070 26S02 8495 42817
33 4290 3066 17872 3736 26722
34 3314 4116 18611 3265 27274
55 4330 4689 21709 2288 29246
56 3416 3148 15728 2272 22095
57 SOl7 3134 19997 1688 26800
SI 4222 3281 llr.15 4432 27079
39 4080 3737 18966 1486 2«73
60 2965 5483 20434 1151 26048
61 4459 50« 23217 1002 29671
62 3214 3574 16385 3144 23382
63 3042 11411 40424 2055 53081
64 3568 9964 37780 4020 31434
65 8677 9224 43625 2628 S868S
66 10486 10184 S0640 3249 68399
67 4898 9205 34509 1989 46063
68 5780 6850 30807 2221 41405
69 7984 7955 39227 4188 55388
70 8690 16592 61678 4377 84047
71 m1 15972 5SSl0 3801 80486
72 5787 19379 61842 48Ir. 84460
73 4557 7208 28829 26SO 39163
74 4977 1S058 49181 2432 65S66
75 3700 12130 43789 2935 Slr.72
76 4087 7678 283S1 1722 36885
77 4937 5638 15727 1712 33957
78 2894 9132 28941 1628 36288
79 13SO 6282 18203 2207 2371S
80 3887 6412 24276 1997 31200
81 2291 8208 25475 1338 32734
82 2242 S015 17368 1097 21914
83 2308 4932 17135 1339 22622
84 1915 9394 26521 2117 33248
SS 3058 3090 14848 704 19410
86 1052 3191 9699 1467 12894
lt7 1471 2843 10251 1895 14797
88 1614 7931 22396 816 29008
89 2662 ISS7 10790 795 14404
90 2126 3489 13728 404 18105
"
1702 746 6006 729 &S15
91 1391 3239 11596 332 13132
93 1153 1562 6368 521 8674
94 1744 1391 7331 162 9531
95 848 1896 6227 181 7682
96 230 353 1837 150 2442
97 814 444 2952 201 3829
9lI 490 329 1933 80 2440
99 96 491 1334 160 1767
100 335 409 1729 0 2070
101 119 1184 3201 47 4144
102 23 348 1232 0 1410
103 373 2070 651S 0 8517
104 276 348 1423 29 1776
105 314 97 1004 SI 1330
106 45 649 1591 157 1974
107 37 58 224 0 260
101 31 0 114 0 125
109 32 941 2489 0 3306
110 0 97 228 0 247
111 0 283 703 0 891
112 23 0 46 0 52
113 307 0 1274 0 1703
114 73 0 184 0 220
IIS 23 0 46 0 52
116 37 0 92 0 110
117 0 0 0 0 0
118 23 0 46 0 32
119 0 0 0 0 0
112 120 0 0 0 0 0
-
25U39 581060 1963820 201477 2S9S131
T... 947.2 18S91 6727 476.4 8320
Table 4.1.4
Run title : Coo, Celtie Ses (run: VPAFIN2/OUF)
At 8-Sep-95 18:45:56
Table Cateh numbers at age NUlbers*10**-3
YEAR, 1971, 1972. 1973, 1974,
AGE
1, 643, 3, 297, 1,
2, 409, 647, 214, 199,
3, 494, 92, 310, 35,
4, 85, 171, 54. 105,
5, 31, 38, 66, 34,
6, 15, 22, 15, 33,
+gP. 10, 14, 10, 31,
TOTALNUM, 1687, 987, 966, 438,
TONSLAND, 4647, 3807. 3227. 2329,
SOPCOF X, 100, 101, 100, 99,
Table Cateh numbers at age NUlbers*10**-3
YEAR, 1975, 1976, 1977, 1978, 1979, 1980, 1981, 1982, 1983, 1984,
AGE
1, 639, 40, 21, 168, 396, 515, 253, 61, 1033, 789,
2, 129, 1145, 353, 424, 323, 1026, 2480, 930, 425, 1015,
3, 176, 48, 200, 110, 238. 241, 652, 714, 434, 105,
4, 58, 84, 13, 99, 62, 148, 123, 136, 341, 71,
5, 100. 9, 51. 17. 94, 44. 33, 29, 62, 66,
6, 19, 18, 2, 29, 17, 47, 16, 15, 17, 16,
+gp, 31, 6, 15, 17, 30. 12, 10, 4, 9, 5,
TOTALNUM, 1152, 1350, 655, 864, 1160, 2033, 3567, 1889, 2321, 2067,
TONSLAND, 3209, 3872, 2458, 2931, 3737, 5821, 8516, 7045, 7748. 5329,
SOPCOF X. 99, 100, 100, 100, 99, 100, 100, 101, 100, 101,
Run title : Coo, Celtie Ses (run: VPAFIN2/OUF)
At 8-Sep-95 18:45:56
Tabte Cateh numbers at age NlIlIbers*10**-3
YEAR, 1985, 1986, 1987, 1988, 1989, 1990, 1991, 1992, 1993, 1994,
AGE
1, 583. 523, 2203. 936, 479, 277, 736, 841, 171, 851,
2, 1000, 1047, 760, 4507, 2198. 790, 959. 2032. 1829, 505,
3, 374, 541, 360, 305, 1991, 791, 179, 290, 817, 999,
e 4, 49, 204, 201, 116, 134, 489, 228, 48, 73, 195,5, 32, 24, 50, 34, 68. 57, 129, 59, 22, 22,6, 38, 25, 16. 16. 17, 23, 28, 38, 21, 7,
+gp, 13, 14, 12, 10, 12, 15, 14, 10, 11, 17,
TOTALNUM, 2089, 2378, 3602, 5924, 4899, 2442, 2273, 3318, 2944, 2596,
TONSLAND, 6683, 8418, 8220, 13619, 16674, 10093, 6883, 7605, 8971. 8520,
SOPCOF X, 101. 100, 98, 100. 100. 100. 100, 100, 100. 100.
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Table4.1.5
Run title : Cod, Celtic Sea (run: VPAFIN2/OUF)
At 8-Sep-95 18:45:56
lable 2 Catch weights at age (kg)
YEAR, 1971, 1972, 1973, 1974,
ACE
"
.6340, .6340, .6340, .6340,
2, 2.3980, 2.3980, 2.3980, 2.3980,
3, 4.4410, 4.4410, 4.4410, 4.4410,
4, 6.5720, 6.5720, 6.5720, 6.5720,
5, 7.4600, 7.4600, 7.4600, 7.4600,
6, 10.3910, 10.3910, 10.3910, 10.3910,
+gp, 13.5600, 13.1280, 13.2300, 13.6900,
SOPCOFAC, .9964, 1.0067, 1.0042, .9935,
Tabte 2 Catch weights at age (kg)
YEAR, 1975, 1976, 1977, 1978, 1979, 1980, 1981, 1982, 1983, 1984,
-
ACE
"
.6340, .6340, .6340, .6340, .6340, .6340, .9450, .9450, .9790, .9410,
2, 2.3980, 2.3980, 2.3980, 2.3980, 2.3980, 2.3980, 1.5490, 2.2420, 2.5250, 2.6400,3, 4.4410, 4.4410, 4.4410, 4.4410, 4.4410, 4.4410, 4.3850, 4.4740, 4.9610, 5.4470,
4, 6.5720, 6.5720, 6.5720, 6.5720, 6.5720, 6.5720, 7.5650, 7.7970, 7.4570, 7.4510,5, 7.4600, 7.4600, 7.4600, 7.4600, 7.4600, 7.4600, 9.0600, 10.2500, 9.9650, 8.2400,6, 10.3910, 10.3910, 10.3910, 10.3910, 10.3910, 10.3910, 12.7500, 12.4650, 12.0100, 9.9200,
+gp, 13.1330, 13.7440, 14.5590, 14.1000, 13.0530, 12.4590, 14.9040, 15.5330, 16.5300, 13.3140,SOPCOfAC, .9942, .9998, 1.0020, 1.0003, .9940, 1.0043, .9993, 1.0146, .9996, 1.0070,
Run titte : Cod, Cettic Ses (run: VPAFIN2/OUF)
At 8-Sep-95 18:45:56
labte 2 Catch weights at age (kg)
YEAR, 1985, 1986, 1987, 1988, 1989, 1990, 1991, 1992, 1993, 1994,
ACE
"
1.0010, 1.0540, .9090, .7790, 1.0230, .8670, .9630, .8800, .9150, .9620,2, 2.6370, 2.5540, 2.5040, 2.1510, 2.0670, 2.2280, 2.1460, 1.9110, 2.1190, 2.0970,3, 5.5210, 5.3980, 5.2640, 5.2130, 4.7900, 4.5090, 4.9830, 5.0120, 4.7130, 4.5110,4, 8.0820, 7.4400, 8.0890, 7.6730, 7.7430, 7.1330, 6.7020, 7.3440, 7.0280, 8.0280,5, 10.4070, 10.7820, 10.4470, 10.3360, 9.7670, 9.2860, 9.0630, 9.8320, 8.4570, 10.8180,6, 11.4690, 12.3960, 13.5740, 11.7390, 12.9960, 12.0300, 11.6840, 11.7330, 11.8640,' 11.6130,+gp, 14.5110, 13.5580, 15.3290, 15.6890, 15.0440, 16.3380, 14.5720, 14.1880, 13.4450, 13.6830,SOPCOFAC, 1.0066, .9995, .9844, 1.0014, 1.0000, .9987, .9994, 1.0010, .9991, 1.0022,
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Table 4.1.6
Run title : Cod, Celtic Sea (run: VPAFIN2/OUF)
At 8-Sep-95 18:45:56
lable 3 Stock weights at age (kg)
YEAR, 1971, 1972, 1973, 1974,
AGE
1, .4450, .4450, .4450, .4550,
2, 1.4260, 1.4260, 1.4260, 1.4260,
3, 4.3760, 4.3760, 4.3760, 4.3760,
4, 5.8990, 5.8990, 5.8990, 5.8990,
5, 7.8590, 7.8590, 7.8590, 7.8590,
6, 9.8700, 9.8700, 9.8700, 9.8700,
+gp, 11.8150, 11.5500, 11.6140, 11.9090,
lable 3 Stock weights at age (kg)
YEAR, 1975, 1976, 19n, 1978, 1979, 1980, 1981, 1982, 1983, 1984,
AGE
1, .4550, .4550, .4550, .4550, .4550, .4550, .4600, .7040, .4460, .5120,
2, 1.4260, 1.4260, 1.4260, 1.4260, 1.4260, 1.4260, 1.5490, 1.4880, 1.9450, 1.9670,
e 3, 4.3760, 4.3760, 4.3760, 4.3760, 4.3760, 4.3760, 2.2840, 3.8760, 4.4670, 4.9480,4, 5.8990, 5.8990, 5.8990, 5.8990, 5.8990, 5.8990, 7.8060, 7.4070, 7.3530, 6.6730,5, 7.8590, 7.8590, 7.8590, 7.8590, 7.8590, 7.8590, 10.5440, 9.6240, 9.7520, 7.0360,
6, 9.8700, 9.8700, 9.8700, 9.8700, 9.8700, 9.8700, 11.4390, 12.3160, 11.2230, 8.2110,
+gp, 11.5520, 11.9310, 12.4490, 12.0630, 11.4810, 11.1400, 14.6420, 15.9160, 17.5520, 10.6790,
Run title : Cod, Celtic Sea (run: VPAFIN2/OUF)
At 8-Sep-95 18:45:56
lable 3 Stock weights at age (kg)
YEAR, 1985, 1986, 1987, 1988, 1989, 1990, 1991, 1992, 1993, 1994,
AGE
1, .5810, .5280, .5220, .6170, .7200, .7340, .4850, .5000, .5000, .5520,
2, 2.0700, 1.9020, 1.9470, 1.6480, 1.5080, 1.7690, 1.5680, 1.4410, 1.5360, 1.6120,
3, 5.3330, 5.2860, 4.8nO, 5.0380, 4.5360, 4.2580, 4.8420, 4.6040, 4.5230, 4.1320,
4, 8.3760, 7.3820, 7.9460, 8.0560, 7.6910, 7.2670, 6.6600, 6.8570, 7.0780, 7.8890,
5, 10.8510, 10.6890, 10.3080, 10.8040, 9.9660, 9.4220, 9.0890, 9.6030, 9.8010, 11.mO,
6, 11.5850, 12.3930, 14.4190, 11.7290, 12.6090, 10.8500, 11.5210, 11.5760, 12.1750, 11.3290,
+gp, 15.0860, 14.4820, 15.4290, 14.7960, 16.3740, 14.9750, 14.3460, 13.8630, 13.9690, 13.8750,
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Table 4.1.7
09: 54 Wednesday, Septellber 6, 1905
Cao-CELT: Cod in the Celtic Sea (Fishing Areas Vllf, VIIg and VIlh)
FLT08: ZE Ql French Lorient gadoids trawlers (FE*10**-3)
Fishing Catch, Catch, Catch, Catch, Catch, Catch, Catch,
Year effort age 1 age 2 age 3 age 4 age 5 age 6 age 7
1983 122.698 1.8 14.3 39.1 45.7 9.3 2.9 0.5
1984 103.600 2.9 94.9 15.1 16.7 29.8 6.3 0.6
1985 68.026 0.0 63.3 58.8 3.9 3.2 3.9 0.9
1986 96.173 1.3 41.8 128.2 69.5 4.5 6.0 2.0
1987 97.554 1.5 39.0 33.4 71.2 9.7 2.2 1.2
1988 74.662 10.3 318.9 31.7 14.6 8.9 2.6 0.0
1989 106.180 0.0 169.8 262.1 11.1 4.5 1.4 0.1
1990 80.372 0.0 23.5 82.8 62.0 4.6 0.3 1.5
1991 86.088 1.5 36.9 14.1 25.5 16.0 2.4 0.9
1992 89.728 0.0 152.6 16.2 4.3 4.8 4.3 1.0
1993 65.910 0.0 110.3 108.9 2.7 1.4 0.8 0.3
Cao-CELT: Cod in the Celtic Sea (Fishing Areas Vllf, VIIg and VIIh)
FLT09: ZE Q2 French Lorient gadoids trawlers(FE*10**·3)
Fishing. Catch, Catch, Catch, Catch, Catch, Catch, Catch,
Yeer effort - age 1 age 2 age 3 age 4 age 5 age 6 age 7
1983 108.041 11.6 23.1 23.1 20.6 2.6 1.0 0.4
1984 100.404 69.1 151.0 10.8 10.3 6.4 1.8 0.5
1985 71.276 9.4 76.7 28.4 2.7 2.6 2.0 0.5
1986 84.009 13.5 71.8 55.7 12.5 1.4 1.9 2.2
1987 93.041 42.2 68.5 26.0 7.0 2.7 0.3 0.4
1988 97.475 18.7 324.6 9.9 6.4 1.9 1.5 0.0
1989 111.053 0.4 95.8 96.3 4.5 2.6 1.1 0.3
1990 115.966 12.2 38.4 39.6 25.6 3.0 1.4 0.1
1991 103.040 7.5 37.9 5.8 16.3 10.6 2.7 0.4
1992 74.178 0.7 62.3 7.8 0.8 '1.3 1.5 0.2
1993 61.626 0.0 71.2 11.6 1.8 0.3 0.6 0.3
cao-CELT: Cod in the Celtic Sea (Fishing Areas Vllf, VIlg and VIlh)
FLT10: ZE Q3 French Lorient gadoids trawlerS(FE*10**'3)
Fishing Catch, Catch, Catch, Catch, Catch, Catch, Catch,
Year effort age 1 age 2 age 3 age 4 age 5 age 6 age 7
1983 81.283 123.1 35.4 27.1 8.2 2.3 0.1 0.1
1984 86.040 159.6 151.2 10.6 4.8 3.1 0.9 0.1
1985 61.n6 32.0 38.1 11.0 1.1 0.5 1.0 0.5
1986 71.682 26.1 54.5 7.1 3.1 0.6 0.5 0.2
1987 69.553 316.8 51.5 19.9 1.1 0.7 0.2 0.1
1988 56.959 44.2 147.3 8.1 3.0 0.3 0.2 0.0
1989 62.735 27.0 103.3 49.5 2.4 1.3 0.1 0.1
1990 101.788 25.5 59.7 30.3 11.6 1.2 0.3 0.0
1991 58.790 37.3 50.8 4.1 1.7 1.2 0.3 0.1
1992 62.674 53.4 57.7 6.5 0.9 1.1 0.7 0.1
1993 43.152 7.5 46.4 6.7 0.9 0.5 0.2 0.1
COO'CELT: Cod in the Celtic Sea eFishing Areas Vllf, VIIg and Vllh)
FLTll: ZE Q4 French Lorient gadoids trawlerseFE*10**-3)
Fishing Catch, Catch, Catch, Catch, Catch, Catch, Catch,
Yeer effort age 1 age 2 age 3 age 4 age 5 age 6 age 7
1983 102.789 78.6 13.5 9.7 6.9 1.4 0.4 0.0
1984 84.814 90.1 34.0 7.1 2.8 2.5 0.4 0.1
1985 83.581 42.1 32.4 10.5 3.6 1.6 2.8 0.1
1986 58.441 27.4 18.3 5.6 1.0 0.2 0.2 0.0
1987 87.737 315.8 23.9 12.2 2.4 1.0 0.3 0.1
1988 93.443 107.7 102.7 5.3 2.9 0.9 0.2 0.1
1989 n.092 34.2 27.5 20.1 2.1 0.7 0.3 0.1
1990 57.811 11.7 11.8 7.3 5.7 1.5 0.6 0.1
1991 83.425 83.3 17.4 2.3 2.3 1.1 0.2 0.1
1992 78.151 115.6 45.7 4.5 0.7 0.9 0.2 0.0
1993 65.939 20.4 43.3 3.6 1.0 0.5 0.2 0.1
Table 4.1.7 (cont'd.) COD-CELT: Cod in the Celtic Sea (Fishing Areas VIIf, 09:54 ~ednesday, Septenber 6,VIIg and VIIh)
FLT18: ZE 01 Nephrops trawlers St Guenole+Loctudy(FE*10**-3)
Fishing Catch, Catch, Catch, Catch, Catch, Catch, Catch,
Yeer effort age 1 age 2 age 3 age 4 age 5 age 6 age 7
1987 124.097 0.4 22.9 15.9 15.1 4.3 1.6 0.4
1988 112.781 2.7 121.8 13.9 4.6 3.1 1.4 0.6
1989 131.911 0.0 100.2 126.8 10.4 5.3 1.6 0.4
1990 106.236 0.0 13.8 22.2 12.0 1.5 0.1 0.7
1991 156.705 0.3 26.1 7.6 10.3 5.6 1.4 1.5
1992 183.839 0.0 87.9 9.5 2.4 2.5 1.8 0.6
1993 227.000 0.0 90.1 79.8 5.1 0.5 2.6 0.5
1994 166.447 0.2 20.8 111.3 15.5 2.1 0.1 1.6
COD-CELT: Cod in the Celtic Sea (Fishing Areas VIIf, Vllg and VIlh)
FLT19: ZE 02 Nephrops trawlers St Guenole+Loctudy(FE*10**-3)
Fishing Catch, Catch, Catch, Catch, Catch, Catch, Catch,
Yeer effort age 1 age 2 age 3 age 4 age 5 age 6 age 7
1987 135.257 3.0 34.6 14.9 4.2 1.5 0.9 0.3
1988 152.126 5.9 252.9 20.9 4.6 1.4 0.8 0.3
1989 186.653 1.0 102.9 69.2 4.3 3.1 0.4 0.5
1990 198.263 4.8 39.0 32.7 18.0 2.1 0.8 0.1
1991 211.212 0.9 46.7 7.0 9.2 4.3 1.1 0.5
1992 206.026 2.6 135.7 13.0 1.1 4.0 1.7 0.3
1993 236.835 0.0 141.7 34.6 4.1 0.3 1.1 0.5
1994 192.641 12.5 23.7 40.1 11.1 0.9 0.5 0.2
COO-CELT: Cod in the Celtic Sea (Fishing Areas VIlf, Vllg and VIIh)
FLT20: ZE 03 Nephrops trawlers St Guenole+loctudy(FE*10**-3)
Fishing Catch, Catch, Catch, Catch, Catch, Catch, Catch,
Year effort age 1 age 2 age 3 age 4 age 5 age 6 age 7
1987 157.748 58.1 37.2 15.4 1.5 1.4 0.6 1.3
1988 147.380 12.4 152.3 19.9 5.9 0.7 0.6 0.5
1989 164.079 8.0 49.8 43.1 6.8 3.9 0.3 0.9
1990 197.472 3.7 29.4 25.4 13.6 1.8 1.0 0.5
1991 180.127 21.9 48.0 8.3 3.2 2.7 1.3 0.7
1992 208.134 68.1 61.8 21.6 2.2 1.1 0.5 0.9
1993 204.873 1.6 98.2 17.6 5.3 2.0 1.0 0.6
1994 216.766 131.1 27.5 29.2 6.1 0.9 0.1 0.4
COO-CELT: Cod in the Celtic Sea (Fishing Areas Vllf, VIlg and Vllh)
FL121: ZE 04 Nephrops trawlers St Guenole+Loctudy(FE*10**-3)
Fishing Catch, Catch, Catch, Catch, Catch, Catch, Catch.
Year effort age 1 age 2 age 3 age 4 age 5 age 6 age 7
1987 127.381 60.9 12.4 7.2 3.1 1.2 1.4 0.3
1988 145.736 21.0 83.3 8.0 3.6 1.2 0.4 0.2
1989 137.327 10.2 28.3 30.2 3.8 1.5 0.5 0.2
1990 167.797 9.8 11.1 11.1 7.4 2.0 1.9 0.0
1991 157.828 38.2 13.2 3.5 2.6 1.2 0.5 0.1
1992 194.177 47.0 39.1 14.9 1.1 1.3 1.0 0.0
1993 211.178 12.7 46.9 16.5 3.0 0.6 0.4 0.4
1994 238.102 115.1 5.5 17.3 5.9 0.8 0.2 0.1
COD-CELI: Cod in the Celtic Sea (Fishing Areas Vllf. VIIg and VIIh)
FL129: UK (E+W) PHHT GFS, Eff in mn.Numb*10**2
Fishing Catch. Catch, Catch, Catch, Catch.
Year effort age 1 age 2 age 3 age 4 age 5
1987 100 24.6 15.2 19.3 0.0 1.6
1988 100 6.0 50.2 6.0 0.0 0.0
1989 100 0.0 23.6 47.6 36.1 5.3
1990 100 3.5 7.0 34.0 20.1 10.5
1991 100 20.3 26.2 8.5 1.7 8.5
1992 100 41.9 106.9 5.2 3.0 3.0
1993 100 7.9 115.0 78.6 21.2 1.6
1994 100 233.3 24.2 98.5 32.2 9.1
1995 100 350.3 432.0 24.3 56.7 20.0
" -"
,.,' :..
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TabIe 4.1.8
Extended Survivors Analysis
Cod, Celtic Sea (rl.n: VPAFlN2IClJf)
CPUE data fra. file /users/fish/ifad/ifapwork/wgssds/cod_celt/flEET.OUF
Catch data for 24 yeara. 1911 to 1994. Ages 1 to 1.
Fleet, First, last, First, Last, Alpha, Beta
, year, year, age , age
FLT08: ZE Q1 French , 1983, 1994, 1, 6, .000, .250
FLT09: ZE Q2 French , 1983, 1994, 1, 6, .250, .500
FLT10: ZE Q3 French , 1983, 1994, 1, 6, .500, .150
FLT11: ZE Q4 French , 1983, 1994, 1, 6, .150, 1.000
FlT18: ZE Q1 Nephrop, 1981, 1994, 1, 6, .000, .250
FLT19: ZE Q2 Nephrop, 1981, 1994, 1, 6, .250, .500
FlT20: ZE Q3 Nephrop, 1981, 1994, 1, 6, .500, .150
FlT21: ZE Q4 Nephrop, 1981, 1994, 1, 6, .150, 1.000
TiMe series wei~hts :
Tapered time weighting applitd
Power = 3 over 15 years
Catchability analysis:
Catchebility independent of stock size for all ages
Catchabil i ty indepelldellt of age for ages >= 5
Tenllinal population estimation :
Survivor estimates shrl.nk towards the mean f
of the final 5 years or the 3 oldest ages.
S.E. of the sean to which the estimates are shrunk = .500
Minimum standard error for population
estill8tes derived fra. each fleet = .300
Prior weighting not applied
Tl.ning conver~ed after 35 iterations
log catchability residuals.
Fleet FlT08: ZE Q1 French
Age , 1983, 1984
1 -.19, .41
2 , - .82, .25
3 , -.42, -.31
4 -.14, .11
5 , -.10, .10
6 , .20, .60
Age , 1985, 1986, 1981, 1988, 1989, 1990, 1991, 1992, 1993, 1994
1 , 99.99, .01, -1.42, 1.57, 99.99, 99.99, -.43, 99.99, 99.99, 99.99
2 , .19, -.44, -.35, .39, .19, -.30, -.21, .30, .23, 99.99
3 , .38, .69, - .41, -.15, .16, .13, -.28, -.60, .61, 99.99
4 -.51, 1.12, 1.21, ·.02, -.69, .35, .14, - .31, - .84, 99.99
5 , -.38, .01, .38, .87, -.65, -.35, .26, -.28, - .15, 99.99
6 , -.28, .51, .10, .27, -.42, -1.91, -.13, .10, - .65, 99.99
118
Table 4.1.8 (cont'd.)
~ean log eatehability and standard error of ages with eatehability
l~~t of year elass strength and eonstant w.r.t. time
Age ,
Mean Log q,
S.E(Log q),
1,
-12.2003,
1.1765,
2,
-7.9007,
.3419,
3,
-7.1569,
.4495,
4,
-7.1603,
.7021,
5,
-7.2184,
.4823,
6
-7.2184,
.8204,
Regression statisties :
Ages with q indepet~t of year elass strength and eonstant w.r.t. time.
A;e, Slope , t-value , Intereept, RSquare, No Pts, Re; s.e, Mean Q
1, 9.55, -.673, 42.73, .00, 6, 12.57, -12.20,
2, .69, 4.183, 7.90, .97, 11, .13, -7.90,3, .73, 1.843, 7.04, .88, 11, .28, -7.16,4, .65, 1.494, 6.61~ .75, 11, .42, -7.16,5, .96, .115, 7.11, .57, 11, .50, -7.22,
6, .73, .424, 6.50, .29, 11, .60, -7.49,
e Fleet FLT09: ZE Q2 Frenc:h
Age , 1983, 1984
1 .65, 2.49
2 -.13, .80
3 , .22, .29
4 .25, .63
5 , -.21, .15
6 , .34, .34
Age , 1985, 1986, 1987, 1988, 1989, 1990, 1991, 1992, 1993, 1994
1 , .98, 1.36, on, .70, -2.17, 1.03, -.21, -2.29, 99.99, 99.99
2 .36, .30, .30, .20, -.33, -.02, -.25, -.33, -.10, 99.99
3 .54, 1.00, .35, -.65, .17, .06, -.34, -.10, -.51, 99.99
4 .05, .64, .14, -.12, -.63, .21, .62, - .83, -.11,99.99
5 .32, .01, .19, .08, -.17, -.12, .n, -.32, -.53, 99.99
6 , -.03, .58, -.80, .45, .37, .28, .90, .33, .22, 99.99
Mean log eatehability end standard error of ages with eatehability
indepelldellt of year elass strength and eonstant w.r.t. time
Age ,
Mean Log q,
S.E(Log q),
1,
-10.9044,
1.5858,
2,
-7.7132,
.3210,
3,
-7.8749,
.4835,
4,
-7.9519,
.5195,
5,
-8.0141,
.3957,
6
-8.0141,
.5394,
Regression stetisties :
Ages with q independent of year elass strength and eonstant w.r.t. ti...
Age, Slope , t-value , Intereept, RSquare, No Pts, Re; s.e, Mean Q
1, .91, .082, 10.68, .15, 10, 1.58, -10.90,
2, 1.06, -.259, 7.70, .79, 11, .36, -7.71,
3, .90, .408, 7.76, .74, 11, .46, -7.87,
4, .70, 1.626, 7.25, .83, 11, .33, -7.95,
5, .66, 2.355, 6.87, .89, 11, .20, -8.01,
6, .81, .483, 6.97, .51, 11, .38, -7.n,
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Fleet FLT10: ZE Q3 French
Alle 1983, 1984
1 1.00, 1.17
2 .38, .n
3 .86, .49
4 .27, .57
5 .53, .08
6 , -1.05, .30
Age 1985, 1986, 1987, 1988, 1989, 1990, 1991, 1992, 1993, 1994
1 .02, -.15, .74, -.25, .30, -.46, -.39, -.13, -.20, 99.99
2 , -.45, -.03, .05, -.26, .12, .42, .44, -.45, -.41, 99.99
3 -.17, -.74, .49, -.22, .30, .11, .04, .08, -.50, 99.99
4 -.14, .09, - .68, .24, - .08, .25, -.39, .07, .20, 99.99
5 , -.68, -.15, -.29, -.67, .33, -.34, -.21, .29, .98, 99.99
6 -.07, - .02, -.32, -.49, - .84, -.50, -.10, .37, .12, 99.99
Mean 10ll catchebility and standard error of age5 with catchability
indepelldent of year class strength and constant w.r.t. time
Alle,
Meen LOlI q,
S.ECLOlI q),
1,
-8.4670,
.4829,
2,
-7.2432,
.3972,
3,
-7.7542,
.4067,
4,
-S.3315,
.3357,
5,
-S.3562,
.5354,
6
-8.3562,
.4n7,
Regression statistics :
Ages wi th q indepelldent of year class strength and constant w.r.t. time.
A;e, Slope , t-value , Intercept, R~re, No Pts, Reg s.e, Mean Q
1, .84, .n4, 8.42, .77, ", .42, -S.47,2, 1.68, -2.146, 6.80, .62, 11, .54, -7.24,
3, 1.06, -.252, 7.82, .74, 11, .46, -7.75,
4, 1.03, -_137, 8.41, .79, ", .37, -8.33,5, 1.70, -1_107, 10.95, .30, 11, .89, -8.36,
6, .59, 1.819, 6.61, .n, 1" .21, -8.56,
Fleet FLT11: ZE Q4 French
Age 1983, 1984
1 .19, .46
2 .14, .16
3 .41, .n
4 .09, .17
5 -.08, -.09
6 .28, -.45
Ag_ 1985, 1986, 1987, 1988, 1989, 1990, 1991, 1992, 1993, 19941 , -.17, -.05,
.34, -.02, .18,
-.85, -.11, .25, .19, 99.992 ,
-.01, .03,
-.03, - .17, -.44, .40, .02, .06, .01, 99.993 .19, .00, .50, -.44, .02, .06, -.11, .30,
-.73, 99.994 .87, -.59, .17, -.13, -.25, .38, -.17, -.21, .10, 99.995 .22, -.98, -.04, .04, -.34, .56,
-.46, .03, .73, 99.996 .71, -.62, .00, -.90, .22, .92,
- .68, -.93,
-.12, 99.99
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Nean log catchability and standard error of ages with catchability
independent of year class strength and constant w.r.t. time
Age ,
Mean log q,
S.E(Log q),
1,
-8.1991,
.3797,
2,
-7.9345,
.2291,
3,
-8.2441,
.4196,
4,
-8.2810,
.3580,
5,
-8.2398,
.5017,
6
-8.2398,
.6967,
Regression statistics :
Ages with q independent of year class strength and constant w.r.t. time.
Age, Slope , t-value , Intercept, RSquare, No Pts, Reg s.e, Mean Q
"
.88, .630, 8.20, .82, 1" .35, -8.20,2, 1.28,
-1.929, 7.94, .89, 11, .25, -7.93,3, 1.21, -.775, 8.56, .69, ", .52, -8.24,4, .97, _123, 8.21; .79, 1" .38, -8.28,5, 1.64, -1.130, 10.56, .34, 11, .81, -8.24,
e 6, 1.38, -.365, 10.17, .14, ", .98, -8.43,Fleet FLT18: ZE Ql Nephrop
Age , 1985, 1986, 1987, 1988, 1989, 1990, 1991, 1992, 1993, 19941 , 99.99, 99.99, -.53, 2.27, 99.99, 99.99,
-.19, 99.99, 99.99,
-1.292 , 99.99, 99.99,
-.13, .00, .44, -.12, -.17, .02, -.21, .173 , 99.99, 99.99, -.18, - .17, .43, -_2S,
-.28, -.63, .28, .744 , 99.99, 99.99, .76, -.30, .31, -.28, -.08, -.39, -.15, .315 , 99.99, 99.99, .63, .70, .60, -.45, -.09,
-.35, -1.11, .406 , 99.99, 99.99, .84, .54, .80, -2.05, .03, - .18, .59, -1.22
Nean log catchability end standard error of ages with catchability
independent of year class strength and constant w.r.t_ time
Age ,
Nean log q,
S.E(Log q), "-14.6510,1.5571,
2,
-8.8922,
.2180,
3,
-8.3715,
.4651,
4,
-8.4437,
.3823,
5,
-8.5180,
.6561,
6
-8.5180,
1.0615,
Regression statistics :
Ages with q independent of year class strength and constant w.r.t. time.
Age, Slope , t-value , Intercept, RSquare, No Pts, Reg s.e, Mean Q
"
- .82, -.934, 4.36, .15, 4, 1.31, -14.65,
2, .97, .228, 8.86, .93, 8, .23, -8.89,
3, .68, 2.666, 7.89, .93, 8, .23, -8.37,
4, .89, .513, 8.13, .80, 8, .36, -8.44,
5, .80, .527, 7.73, .57, 8, .56, -8.52,6, .69, .546, 7_06, .36, 8, .n, -8.65,
Fleet FLT19: ZE Q2 Nephrop
Age , 1985, 1986, 1987, 1988, 1989, 1990, 1991, 1992, 1993, 19941 , 99.99, 99.99,
-.63, .n, - .16, 1.18,
-1.42,
-.37, 99.99,
.652 , 99.99, 99.99, -.08, .18, -.11, .13,
-.08, .10,
-.08,
- .OS3 , 99.99, 99.99, ,06, .30, -.03, -.02, ".22, .03, ".12, .064 , 99.99, 99.99, .10, -.OS, -.35, _17,
.17,
-.70, .20, .455 , 99.99, 99.99,
.09, .19, .35, -.15, .01, .64, -1.02,
-.016 , 99.99, 99.99, .79, .24, -.30, .04, .14, .29, .34, .91
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Table 4.1.8 (cont'd.)
Mean log catchability end standard error of ages with catchability
independent of year class strength and constant w.r.t. time
Age ,
Mean Log q,
S.E(Log q),
1,
- 12.5264,
.9248,
2,
-8.3873,
.1153,
3,
-8.5215,
.1521,
4,
-8.7923,
.3762,
5,
-8.8743,
.5017,
6
-8.8743,
.5063,
Regression statistics :
Ages with q independent of year class strength and constant w.r.t. time.
Age, Slope , t-value , Intercept, RSquare, No Pts, Reg s.e, Mean Q
"
1.46, -.499, 14.33, .22, 7, 1.45, -12.53,
2, .96, .750, 8.36, .98, 8, .11, -8.39,
3, .98, .251, S.49, .96, 8, .16, -S.52,
4, .76, 1.570, 8.03, .S9, 8, .26, -8.79,
5, .68, 1.525, 7.49, .81, S, .31, -8.87,
6, 1.71, -1.599, 12.14, .48, 8, .60, -S.57,
Fleet FLT20: ZE Q3 Nephrop
Age 1985, 1986, 1987, 1988, 1989, 1990, 1991, 1992, 1993, 1994
1 , 99.99, 99.99, .31, -.38, .21, -.96, .05, 1.00, -1.22, .98
2 , 99.99, 99.99, .06, -.03, -.43, .20, .41, -.43, -.08, .28
3 , 99.99, 99.99, -.01, .30, -.23, -.15, .20, .65, -.52, -.23
4 , 99.99, 99.99, - .88, .28, .30, .06, -.57, .07, .n, -.14
5 , 99.99, 99.99, -.13, -.49, .75, - .31, -.23, -.62, 1.09, -.13
6 , 99.99, 99.99, .25, - .05, -.41, .32, .53, -.88, .45, -.74
Mean log catchability end standard error of ages with catchability
indepelldent of year class strength and constant w. r. t. time
Age ,
Mean Log q,
S.E(Log q), "-10.5555,.8469,
2,
-8.3897,
.3168,
3,
-8.3288,
.3823,
4,
-8.6384,
.4981,
5,
'8.6413,
.6193,
6
-8.6413,
.5747,
Regression statistics :
Alles with q indepelldent of year class strength and constant w.r.t. time.
Age, Slope , t-value , Intercept, RSquare, No Pts, Reg s.e, Mean Q
"
.57, 2.511, 9.62, .86, 8, .36, -10.56,
2, 1.39, -2.133, 8.61, .85, 8, .35, -8.39,
3, 1.59, -2.456, 9.19, .76, 8, .46, -8.33,
4, 1.39, -.940, 9.S2, .52, 8, .70, -S.64,
5, 1.79, -1.071, 11.88, .26, S, 1.09, -S.64,
6, .78, .621, 7.60, .60, S, .47, -s.n,
Fleet FLT21: ZE Q4 Nephrop
Age 1985, 1986, 1987, 1988, 1989, 1990, 1991, 1992, 1993, 1994
1 , 99.99, 99.99, .00, -.42, .08, -.42, .15, .12, .24, .16
2 , 99.99, 99.99, -.04, .20, .04, .30, .13, .02, -.05, -.55
3 , 99.99, 99.99, -.12, -.19, .13, -.31, - .04, .86, - .09, -.31
4 , 99.99, 99.99, .40, - .02, .11, -.08, -.34, -.33, .38, -.01
5 , 99.99, 99.99, .16, .27, .23, .18, -.62, -.12, .14, - .12
6 , 99.99, 99.99, 1.55, -.26, .54, 1.40, -.01, .16, -.21, .16
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Table 4.1.8 (cont'd.)
Mean log eatehability and standard error of ages with eatehability
indepelldent of year elass stre!'ith end eonstant w.r.t. time
Age ,
Mean Log q,
S.ECLog q),
1,
-9.8813,
.2602,
2,
-8.9613,
.2636,
3,
-8.5243,
.3952,
4,
-8.6257,
.2791,
5,
-8.6295,
.3034,
6
-8.6295,
.7942,
Regression statistics :
Ages with q i~~t of year elass strength and constant w.r.t. time.
Age, Slope , t'value , Intereept, RSquare, No Pts, Reg s.e, Mean Q
1, 1.00, .000, 9.88, .91, 8, .28, -9.88,
2, .87, 1.089, 8.82, .93, 8, .23, -8.96,
3, 1.21, - .802, 8.87, .73, 8, .49, -8.52,
4, 1.03, •• 159, 8.71, .84, 8, .31, -8.63,
5, 1.31, '1.184, 9.88, .74, 8, .38, -8.63,
6, 1.04, -.076, 8.45, .36, 8, .77, -8.25,
Te,..iNll year survivor end F sUllll8ri es :
Age 1 Catchability constant w.r.t. time and dependent on age
leer clasa = 1993
Fleet, Estimated, Int, Ext, Var, N, Scaled, Estimated
, Survivors, s.e, s.e, Ratio, , \Je i ghts, F
FLT08: ZE Q1 French 1., .000, .000, .00, 0, .000, .000
FLT09: ZE Q2 French , 1., .000, .000, .00, 0, .000, .000
FLT10: ZE Q3 French , 1., .000, .000, .00, 0, .000, .000
FLT11: ZE 04 French , 1., .000, .000, .00, 0, .000, .000
FLT18: ZE Q1 Nephrop, 2141. , 1.764, .000, .00, 1, .018, .307
FLT19: ZE Q2 Nephrop, 14870., .995, .000, .00, 1, .056, .050
FLT20: ZE Q3 Nephrop, 20786. , .903, .000, .00, 1, .068, .036
FLT21: ZE 04 Nephrop, 9112. , .300, .000, .00, 1, .615, .081
F shrinlclge .an , 3754. ,
.•50"" .243, .187
lJeighted predic:tion
Age 2 Catc:hability eonstant w.r.t. time end depenclent on age•
Survivors,
at end of year,
7780. ,
Int,
s.e,
.24,
Ext,
s.e,
.28,
N,
5:
Var,
Ratio,
1.185,
F
.094
leer class = 1992
Fleet, Estilll8ted, Int, Ext, Var, N, Sealed, Estimated
, Survivors, s.e. s.e, Ratio, , Weights, F
FLT08: ZE Q1 French 1., .000, .000, .00, 0, .000, .000
FLT09: ZE Q2 French 1., .000, .000, .00, 0, .000, .000
FLT10: ZE Q3 French , 218. , .512, .000, .00, 1, .045, 1.129
FLT11: ZE 04 French , 325., .403, .000, .00, 1, .073, .877
FLT18: ZE Q1 Nephrop, 318., .300, .000, .00, 1, .155, .890
FLT19: ZE Q2 Nephrop, 255., .300, .000, .00, 1, .155, 1.027
FLT20: ZE Q3 Nephrop, 303., .317, .463, 1.46, 2, .136, .920
FLT21: ZE 04 Nephrop, 222., .213, .393, 1.85, 2, .286, 1.118
F shrinkage .an , 291., .50,,, , .151, .943
\Jeighted predietion
Survivors,
at end of year,
268. ,
Int,
I.e,
.13,
Ext,
s.e,
.11,
N, Var,
Ratio,
.844,
F
.996
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Table 4.1.8 (cont'd.)
Age 3 Catchability constant w.r.t. time and dependent on age
Year class '" 1991
Fleet, Estimated, Int, Ext, Var, N, Scaled, Estimated
, Survivors, s.e, s.e, Ratio, , \Je i ghts, FFLT08: ZE Q1 French , 531., .363, .000, .00,
"
.044, .994FLT09: ZE Q2 French 355., .334, .388, 1.16, 2, .051, 1.266FLT10: ZE Q3 French , 308., .327, .138, .42, 2, .050, 1.369FLT11: ZE Q4 French , 458., .242, .112, .46, 2, .093, 1.089FLT18: ZE Q1 Nephrop, 510., .273, .474, 1.74, 2, .",, 1.019FLT19: ZE Q2 Nephrop, 423., .220, .064, .29, 3, .197, 1.143FLT20: ZE Q3 Nephrop, 3n., .266, .182, .68, 3, .126, 1.223FLT21: ZE Q4 lIephrop, 383., .204, .125, .62, 3, .182, 1.212
F shrinkage mean , 464.,
.50"" .146, 1.082
lJeighted prediction
Survivors, Int, Ext, N, Var, F
at end of year, s.e, s.e, , Ratio,
420., .11, .06, 19, .565, 1.147
Age 4 Catchability constant w.r.t. time end dependent on age
Year class =1990
Fleet, Estimated, Int, Ext, Var, N, Scaled, Estimated
, Survivors, s.e, s.e, Ratio, , Weights, F
FLT08: ZE Q1 French , 191. , .310, .149, .48, 3, .040, .654
FLT09: ZE Q2 French , 79., .307, .067, .22, 3, .038, 1.170
FLT10: ZE Q3 French , 76., .288, .029, .10, 3, .046, 1.202
FLT11: ZE Q4 French , 89., .235, .259, 1.10, 3, .060, 1.092
FLT18: ZE Q1 Nephrop, 156. , .289, .065, .22, 4, .138, .757
FLT19: ZE Q2 Nephrop, 149., .240, .178, .74, 4, .178, .783
FLT20: ZE Q3 Nephrop, 90., .304, .103, .34, 4, .106, 1.086
FLT21: ZE Q4 Nephrop, 121., .220, .031, .14, 4, .243, .901
F shrinlcage _an , 121.,
.50"" .151, .899
Weighted prediction :
Survivors, Int, Ext, N, Var, F
at end of year, s.e, s.e, , Ratio,
121. , .12, .06, 29, .483, .899
Age 5 Catchability constant w.r.t. time and dependent on age
Year class '" 1989
•Fleet, Estimated, Int, Ext, Var, N, Scaled, Estimated
, Survivors, s.e, s.e, Ratio, , Weights, F
FLT08: ZE Q1 French , 10., .369, .168, .46, 3, .031, 1.080
FLT09: ZE Q2 French , 17., .347, .061, .18, 4, .042, .787
FLT10: ZE Q3 French , 22., .2n, .084, .31, 4, .OSO, .636
FLT11: ZE Q4 French , 20., .262, .141, .54, 4, .079, .688
FLT18: ZE Q1 Nephrop, 19., .314, .192, .61, 4, .101, .n2
FLT19: ZE Q2 Nephrop, 20., .265, .064, .24, 5, .147, .685
FLT20: ZE Q3 Nephrop, 25., .341, .207, .61, 5, .091, .583
FLT21: ZE Q4 Nephrop, 20., .213, .148, .70, 5, .284, .683
F shrinkage _an , 13.,
.50"" .145, .908
Weighted prediction
Survivors, Int, Ext, N, Var, F
at end of year, s.e, s.e, , Ratio,
19., .12, .06, 35, .481, .719
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Alle 6 Catchability constant w.r.t. time and age (fixed at the value for age) 5
Year class = 1988
Fleet, EstilMted, Int, Ext, Var, N, Scaled, EstilllBted
, Survivors, s.e, s.e, Ratio, , Weights, F
FlT08: ZE Q1 French 3., .358, .050, .14, 4, .048, 1.194
FlT09: ZE Q2 French , 2. , .306, .097, .32, 5, .069, 1.440
FlT10: ZE Q3 French , 5., .274, .217, .79, 5, .068, .797
FlT1 1: z.e Q4 French , 4., .270, .220, .81, 5, .070, .901
FlT18: ZE Q1 Nephrop, 2., .366, .213, .58, 5, .068, 1.600
FlT19: ZE Q2 Nephrop, 4., .300, .370, 1.23, 6, .150, .968
FlT20: ZE Q3 Nephrop, 3., .374, .314, .84, 6, .104, 1.176
FlT21: ZE Q4 Nephrop, 3., .230, .094, .41, 6, .169, 1.040
F shrinkelle mean , 4.,
.50"" .253, .932
weillhted prediction
Survivors, Int, Ext, N, Ver, F
e at end of year, s.e,
s.e, , Ratio,
3. , .15, .08, 43, .556, 1.053
•
125
Table4.1.9
Run title : Cod. Celtic see (run: VPAFIM2/OUF)
At 8-Sep-95 18:45:56
lerainal Fa derived uaing XSA (With F ahrinkave)
fable 8 Fiahing aortelity (F) et aee
YEAR. 1971. 19n. 1973. 1974,
AGE
"
•3058. .0065• .Z546, .0025,
Z, .813Z. •5792, .8407• .2709,
3, •7175. •4229• .6147• .3055,
4, •6094. •5863• •4738• .4328•
5. •3953, •6131 • •4715• .6275•
6. •5790. •545Z• •5242• .4586•
+9P. •5790. .5452• •5242, .4586•
FBAR Z- 5. •6339. .5504• •6002, .4092•
fable 8 Fishing aortality (F) at age
1984.YEAR. 1975. 1976. - 1977. 1978. 1979. 1980. 1981. 1982. 1983.
ACE
•0955• •1129• •0658• •3607• .2698•
'.
•2443. •0445• •0160• •1400• •1353•
2, •5115. _9306• •6736, •5084• •4353• •6135• •8903• •7694• •8656• .7365•
3. _4097. .3616. •3971, •4556• •6056• •6873• 1.0711 • •7030. 1.07'99• .5368.
4. 1.2849, •3498, •1556• •3491 • •5063• 1.0003• •9574. •6710• •9035• .4919•
5. .9939, .6841, •3718, .3133• •6628, •8470• .6314• •6201, •7601 • .4263•
6. •9058, •4687• •3100• •3751 • .5967• •8537, •8962• •6708• •9550• .4445•
+lilP, •9058. •4687• •3100• •3751 • •5967• •8537• •8962• .6708• •9550, .4445•
FBAR Z- 5, •8000. •5815• •3995• •4066• .55Z5• •7870, •8875• •6909• •9023• .5479•
Run title : Cod. Celtic see (run: VPAFIM2IOUF)
At 8-s.p-95 18:45:56
Terainal Fa derived uaing XSA (With F ahrinkave)
fable 8 Fiahing aortelity (F) at aee
YEAR. 1985. 1986. 1987. 1988, 1989, 1990. 1991. 1992. 1993. 1994, FBAR 9Z-94
AGE
1. •2275, .2458• .2024. .1889, •2947, .1408. .1580. .1743• .1611 • .0944. .1433,2. •6529. .8220• .6824. •8223. •9071 • 1.1n5• 1.0195. .8608. .7046. .9957. .8537•3. •6733. •9381 • •7667• •6533. 1.1657. 1.0478• .9601. 1.0625. 1.1098. 1.1473. 1.1065.4. •5191. 1.0216• 1.2231. •6044. •6826. 1.0858• 1.0549. .7508• .8n7. .8986. .8407•
•
5. •4304. •5228• .7596. .6839, .9024, .7107, 1.0001, .8955. .9841. .7193. .8663•6. .4681. •no1, .8190. .5880, .9150, .9301. .9708, .9632. .9935. 1.0530. 1.0032•
+gp. •4681, •no1 • •8190• •5880, •9150• .9301. .9708• .9632. .9935. 1.0530.FBAR 2- 5. •5689. .8261. .8579. .6910• •9145. 1.0042• 1.0087. .8924. .9178. .9402.
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Table 4.1.10
Run title : Cod, Celtic Sea (run: VPAFIN2/OUF)
At 8-Sep-95 18:45:56
Terminal Fs derived using XSA (With F shrinkage)
Table 10 Stock FUliJer at 8ge (start of year)
YEAR, 1971, 19n, 1973, 1974,
AGE
1, 2697, 511, 1460, 436,
2, 812, 1626, 416, 927,
3, 1066, 295, 746, 147,
4, 206, 426, 158, 330,
5, 105, 92, 194, 81,
6, 38, 58, 41, 99,
+gp, 25, 36, 27, 92,
TOTAL, 4949, 3044, 3042, 2112,
Nl.Ilbers*10**-3
Table 10 Stock FUliJer at 8ge (start of year) Nl.Ilbers*10**-3
YEAR, 1975, 1976, 1977, 1978, 1979, 1980, 1981, 1982, 1983, 1984,
AGE
1, 3258, 1016, 1459, 1421, 3458, 6248, 2619, 1058, 3770, 3687,2, 356, 2089, 796, 1176, 1011, 2473, 4650, 1915, 811, 2152,3, 579, 175, 674, 332, 579, 536, 1096, 1563, n6, 279,4, 89, 315, 100, 371, 1n, 259, 221, 308, 634, 202,5, 175, 20, 182, 70, 214, 85, 78, 69, 129, 210,6, 35, 53, 8, 102, 42, 90, 30, 34, 31, 49,
+gp, 57, 18, 62, 60, 73, ~3, 18, 9, 16, 15,
TOTAL, 4549, 3686, 3281, 3532, 5550, 9714, 8711, 4955, 6116, 6596,
Run title : Cod, Celtic Sea (run: VPAFI~2/OUF)
At 8-Sep-95 18:45:56
TeMllinal Fs derived using XSA (With F shrinlcage)
Table 10 Stock: rlUIlber at age (start of year) NlIIb!rs*10"-3YEAR, 1985, 1986, 1987, 1988, 1989, 1990, 1991, 1992, 1993, 1994, 1995, GMST 71-92 ANST 71-92
AGE
•
1, 3166, 2652, 13288, 6010, 2074, 2331, 5566, 5812, 1270, (10443), 0, 2491, 3364,2, 2305, 2065, 1698, 8886, 4074, 1265, 1658, 3891, . 3997, 885, (7780), 1604, 2139,3, 844, 982, 743, 703, 3197, 1346, 321, 490, 1347, 1618, 268, 617, 792,4, 134, 352, 315, 283, 299, 816, 387, 100, 139, 364, 420, 253, 294,5, 101, 65, 104, 76, 126, 124, 226, 110, 39, 47, 121, 106, 120,6, 112, 54, 32, 40, 31, 42, 50, 68, 37, 12, 19, 45, 52,+gp, 38, 30, 23, 25, 22, 27, 24, 18, 19, 28, 11,TOTAL, 6700, 6200, 16203, 16021, 9823, 5951, 8231, 10488, 6847, 13396, 8619,
0: age 1 replaced by GM ; age 2 based on population ratio.
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Table 4.1.11
Run title : Cod. Celtic Sea (run: VPAF IN2IOOF)
At 8-Sep-95 18:45:56
Table 16 SUlIIIBry (without SOP correction)
Tel1llinel Fs derived using XSA (With F shrinkage)
RECRUITS. TOTALBIO. TOTSPBIO. lANDINGS. YIElD/SSB. FBAR 2- 5.
Age 1
1971. 2697. 9729. 7429. 4647, .6255, .6339.
1972. 511. 8062. 5631. 3807, •6761, .5504•
1973. 1460, 7678. 6465. 3227, .4992, .6002,
1974. 436. 6823. 5369. 2329. .4338, .4092.
1975. 3258. 7425. 5461. 3209. .58n. .8000.
1976. 1016. 6954. 3661. 3872, 1.0575, .5815.
19n. 1459. 7616. 5874. 2458, •4185. .3995•
1978. 1421. 8246. 6007. 2931. .4879. .4066.
1979, 3458. 9502. 6558. 3737. .5698. .5525.
1980. 6248. 12055. 5862. 5821. •9929. .7870•
1981. 2619. 14065:, 6018. 8516. 1.4150. .8875.
1982. 1058. 13157. 9705. 7045. •7259. .6909•
1183. 3nO. 13039. 9859. n48. •7859. .9023•
1984. 3687. 10897. 4988. 5329. 1.0684. .5479.
1985. 3166. 15203. 8831. 6683. .7568. .5689.
1986. 2652. 14915. 9784. 8418. •8604. .8261 •
1987. 13288. 18255. 81n. 8220. 1.0052. .8579.
1988. 6010. 25819. 8199. 13619. 1.6611. .6910.
1989. 2074. 26451. 19122. 16674, •8720. .9145•
1990. 2331. 17636, 13799, 10093, .7314, 1.0042,
1991. 5566. 12401, 7232, 6883, •9518. 1.0087•
1992, 5812. 13544, 5312. 7605, 1.4316. .8924,
1993. 1270. 14942. 8474, 8971. 1.0586. .9178.
1994. (10443), 17829, 10709. 8520, •7956. .9402•
Arith.
Mean . 3571. 13010. 7855. 6682. •8529. .7238•
Units. (Thousands) • (Tornes). (Tornes). (Tornes).
0: age 1 replaced by GM
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Table 4.1.12
Cod in the Celtic See (Fishing Arees Vllf. Vllg and Vllh)
Single option prediction: Input data
Year: 1995
Stock Nltural Maturity Prop.of F Prop.of M Weight Exploit. Weight
Age size IIOrtali ty ogive bef.spaw. bef.spaw. in stock pattern in catch
1 2491.000 0.2DDO 0.0000 0.0000 0.0000 0.517 0.1470 0.919
2 1856.000 0.2000 0.0500 0.0000 0.0000 1.530 0.8755 2.042
3 268.000 0.2000 1.0000 0.0000 0.0000 4.420 1.1347 4.745
4 420.000 0.2000 1.0000 0.0000 0.0000 7.248 0.8622 7.467
5 121.000 0.2000 1.0000 0.0000 0.0000 10.393 0.8884 9.702
6 19.000 0.2000 1.0000 0.0000 0.0000 11.693 1.0288 11.737
7+ 11.000 0.2000 1.0000 0.0000 0.0000 13.902 1.0288 13.m
Unit Thousands .
· · -
lCilogrems
-
iCi lograms
Year: 1996
Recruit· Natural Ma~urity Prop.of F Prop.of M Weight Exploit. Weight
Age ment IIlOrtality ogive bef.spaw. bef.spaw. in stock pattern in catch
1 2491.000 0.2000 0.0000 0.0000 0.0000 0.517 0.1470 0.919
2
·
0.2000 0.0500 0.0000 0.0000 1.530 0.8755 2.042
3
·
0.2000 1.0000 0.0000 0.0000 4.420 1.1347 4.745
4
·
0.2000 1.0000 0.0000 0.0000 7.248 0.8622 7.467
5
·
0.2000 1.0000 0.0000 0.0000 10.393 0.8884 9.702
6
·
0.2000 1.0000 0.0000 0.0000 11.693 1.0288 11.737
7+
·
0.2000 1.0000 0.0000 0.0000 13.902 1.0288 13.m
Unit Thousands .
· ·
. Kilograms . iCi lograms
Year: 1997
Recruit· Natural Maturity Prop.of F Prop.of M Weight Exploit. Weight
Age Illent IIlOruli ty ogive bef.spaw. bef.spaw. in stock pattern in catch
1 2491.000 0.2000 0.0000 0.0000 0.0000 0.517 0.1470 0.919
2
·
0.2000 0.0500 0.0000 0.0000 1.530 0.8755 2.042
3
·
0.2000 1.0000 0.0000 0.0000 4.420 1.1347 4.745
4
·
0.2000 1.0000 0.0000 0.0000 7.248 0.8622 7.467
5
·
0.2000 1.0000 0.0000 0.0000 10.393 0.8884 9.702
6
·
0.2000 1.0000 0.0000 0.0000 11.693 1.0288 11.737
7+
·
0.2000 1.0000 0.0000 0.0000 13.902 1.0288 13.m
Unit Thousands
- · ·
. lCilogrems . iCi lograms
Notes: RU"I~ : SINGOP4
• Date end ti_: 09SEP95:16:38
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Table 4.1.13
Cod in the Celtie Ses (Fishing Areas Vllf. VIIg and VIIh)
Y;eld per reeruit: Summary table
1 January Spawning time
F Referenee Cateh in Cateh in Stock Stock Sp.stock Sp.stock Sp.stock Sp.stock
Factor F IUllbera wei;ht size biOlllllss size biOlllllsa a;ze biClllllss
0.0000 0.0000 0.000 0.000 5.517 40781.100 3.739 39074.075 3.739 39074.075
0.1000 0.0940 0.2n 2032.865 4.139 23775.859 2.372 22086.199 2.372 22086.199
0.2000 0.1880 0.416 2593.873 3.448 15931.222 1.693 14258.675 1.693 14258.675
0.3000 0.2821 0.501 2704.075 3.031 11586.238 1.287 9930.552 1.287 9930.552
0.4000 0.3761 0.558 2657.122 2.752 8912.070 1.018 7273.001 1.018 7273.001
0.5000 0.4701 0.599 2556.459 2.551 7147.053 0.828 5524.357 0.828 5524.357
0.6000 0.5641 0.631 2442.124 2.400 5921.628 0.687 4315.067 0.687 4315.067
0.7000 0.6581 0.656 2330.008 2.282 5037.065 0.580 3446.404 0.580 3446.404
0.8000 0.7522 0.676 2226.086 2.187 4378.253 0.495 2803.259 0.495 2803.259
0.9000 0.8462 0.692 2132.123 2.109 3874.651 0.428 2315.096 0.428 2315.096
1.0000 0.9402 0.706 2048.095 2.044 3481.070 0.372 1936.729 0.372 1936.729
1.1000 1.0342 0.718 1973.267 1.988 3167.503 0.327 1638.153 0.327 1638.153
1.2000 1.1282 0.729 1906.672 1.941 2913.419 0.288 1398.841 0.288 1398.841
1.3000 1.2223 0.738 1847.326 1.899 2704.413 0.256 1204.393 0.256 1204.393
1.4000 1.3163 0.746 1794.312 1.862 2530.155 0.229 1044.479 0.229 1044.479
1.5000 1.4103 0.753 1746.813 1.829 2383.095 0.205 911.555 0.205 911.555
1.6000 1.5043 0.760 1704.119 1.800 2257.620 0.185 800.009 0.185 800.009
1.7000 1.5983 0.766 1665.613 1.m 2149.492 0.167 705.607 0.167 705.607
1.8000 1.6924 0.n1 1630.769 1.748 2055.468 0.151 625.109 0.151 625.109
1.9000 1.7864 o.m 1599.132 1.726 1973.035 0.138 556.003 0.138 556.003
2.0000 1.8804 0.781 1570.314 1.705 1900.218 0.126 496.321 0.126 496.321
- -
NU1tlers Grams NUl'Ibers Grams NUl'Ibers Grams NUltlers Gr8lll8
Notes: Rl.n name
Date end t hlle
Computstion of ref.
F-O.l faetor
F-max factor
F-O.l referenee F
F-max referenee F
Reerui taw:nt
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: YR4
: 09SEP95:16:51
F: Simple mean. age 2 - 5
: 0.1762
: 0.3038
: 0.1657
: 0.2857
: Single recruit
•
•Table 4.1.14
Cod in the Celtic Sei (Fishin; Arels Vllf, VII; and Vllh)
Single optiOn prediction: Detailed tables
Yelr: 1995 F-factor: 1.0000 Reference F: 0.9402 1 January Spawning time
Absolute Caten in Cateh in Stock Stoclc Sp.stoclc Sp.stoclc Sp.stoclc Sp.stoclc
Age F nuabers weight she biomass size biomass she biomass
1 0.1470 309 284 2491 1288 0 0 0 0
2 0.8755 995 2033 1856 2840 93 142 93 142
3 1.1347 168 797 268 1185 268 1185 268 1185
4 0.8622 223 1666 420 3044 420 3044 420 3044
5 0.8884 66 636 121 1258 121 1258 121 1258
6 1.0288 11 132 19 222 19 222 19 222
7+ 1.0288 7 90 11 153 11 153 11 153
Total 1779 5637 5186 9989 932 6003 932 6003
Unit
-
Thousands Tannes Thousands Tonnes Thousands Tennes Thousands Tonnes
-
Year: 1996 F-factor: 1.0000 Reference F: 0.9402 1 January Spawning time
Absolute Catch in Catch in Stock Stock Sp.stoelc Sp.stoelt Sp.stoclc Sp.stoclc
Age F nu1tlers weight she biomass she biomass she biomass
1 0.1470 309 284 2491 1288 0 0 0 0
2 0.8755 944 1928 1761 2694 88 135 88 135
3 1.1347 397 1882 633 2798 633 2798 633 2798
4 0.8622 37 280 71 511 71 511 71 511
5 0.8884 79 763 145 1509 145 1509 145 1509
6 1.0288 24 283 41 476 41 476 41 476
7+ 1.0288 5 n 9 122 9 122 9 122
Toul 1796 5492 5150 9399 986 5552 986 5552
Unit
-
Thousands TOl'YIes Thousands Tonnes Thousands Tonnes Thousands Tonnes
Yeer: 1997 F-factor: 1.0000 Reference F: 0.9402 1 January Spawning time
Absolute Cateh in Cateh in Stock Stock Sp.stoclc Sp.stoclc Sp.stock Sp.stoclc
Age F nuabers weight she biomass she biOlll8ss she biomass
1 0.1470 309 284 2491 1288 0 0 0 0
2 0.8755 944 1928 1761 2694 88 135 88 135
3 1.1347 376 1785 601 2655 601 2655 601 2655
4 0.8622 89 661 167 1208 167 1208 167 1208
5 0.8884 13 128 24 253 24 253 24 253
6 1.0288 29 340 49 5n 49 5n 49 5n
7+ 1.0288 9 118 14 201 14 201 14 201
Toul 1769 5245 5107 8871 943 5024 943 5024
Unit
-
Thousands Tennes Thousands Tonnes Thousands Tonnes Thousands Tonnes
Notes: Run NlIIIe : SINGOP4
Date end tilDe : 09SEP95:16:38
Computltion of ref. F: Simple mean, age 2 - 5
Prediction basis : F faetors
\ .
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Table 4.1.15
Cod in the Celtic Sea (Fishing Areas Vllf, Vllg end Vllh)
Prediction with manallement option table
Year: 1995 Year: 1996 Year: 1997
F Reference Stoclc Sp.stoclc Catch in F Reference Stoclc Sp.stoek Catch in Stock Sp.stoclc
Factor F biOlllllss biOlllllss weight Factor F biOlllllss biOlll8SS weight bic.ass biOlll8ss
1.0000 0.9402 9989 6003 5637 0.0000 0.0000 9399 5552 0 17091 12839
· · · · ·
0.1000 0.0940
·
5552 798 15885 11676
· · · · ·
0.2000 0.1880
·
5552 1526 14788 10622
· · · · ·
0.3000 0.2821
·
5552 2190 13789 9664
· · · · ·
0.4000 0.3761
·
5552 2796 12878 8795
· · · · ·
0.5000 0.4701
·
5552 3351 12049 8007
· · · · ·
0.6000 0.5641
·
5552 3858 11292 7290
· · · · ·
0.7000 0.6581
·
5552 4321 10602 6640
· · · · ·
0.8000 0.7522
·
5552 4746 9972 6049
· · · · ·
0.9000 0.8462
·
5552 5135 9397 5512
· · · · ·
1.0000 0.9402
·
5552 5492 8871 5024
· · · · ·
1.1000 1.0342
·
5552 5819 8390 4581
· · · · ·
1.2000 1.1282
·
5552 6119 7951 4178
· · · · ·
1.3000 1.2223
·
5552 6396 1548 3811
· · ·
-
· ·
1.4000 1.3163
·
5552 6650 7179 3478
· · · · ·
1.5000 1.4103
·
5552 6884 6841 3175
· · · · ·
1.6000 1.5043
·
5552 7100 6531 2900
· · · · ·
1.7000 1.5983
·
5552 7298 6246 2649
· · · · ·
1.8000 1.6924
·
5552 7482 5984 2421
· · · · ·
1.9000 1.7864
·
5552 7652 5744 2214
· · · · ·
2.0000 1.8804
·
5552 7809 5522 2025
- ·
Tonnes Tonnes Tonnes . - Tannes Tannes Tannes Tannes Tonnes
Notes: RI6l name : PRED4
Date and time : O9SEP95:16:48
Computation of ref. F: Simple mesn, age 2 - 5
Basis for 1995 : F factors
•
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Table4.1.16 : Celtic Sea Cod. Stock numbers of recruits and their source for recent year c1asses used in
predictions, and the relative (%) contributions to landings and SSB (by weightl of these year c1asses
Year-class 1991 1992 1993 1994 1995
Stock No. (thousands) 5812 1270 2491 2491 2491
of one-year-olds
Source VPA VPA GM GM GM
Status Quo F:
% in 1995 catch 29.5 14.1 36.1 5.0
% in 1996 catch 13.9 5.1 34.3 35.1 5.2
% in 1995 SSB 50.7 19.7 2.4 0.0
% in 1996 SSB 27.2 9.2 50.4 2.4 0.0
% in 1997 SSB 11.4 5.0 24.0 52.8 2.7
GM = geometrie mean reeruitment
Celtlc Seil Cod : Yelll'-cI811 % contrlbutlon to 11) 19961l1Odings end b) 1997 SSB
a b
1993
19911995
1994
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Figur. 4.1 .1 continuecl Celtic S•• Cod lOG CATCHA81llTY RESIDUAL PlOTS (XSA)
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Figure 4.1.2
FISH STOCK SUMMARY
STOCK: Cod in the Celtic Sea (Fishing Areas VIIf. Vllg and VIIh)
8-9-1995
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Figure 4.1.3 :Celtic Sea Cod stock-recruitment
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4.2 Celtic Sea Whiting (Dh'isions VIIf, VIIg and
VIIh)
As last ycar, the assessment of Celtie Sca whiting
incIudes data for Division VIlh. There are no
estimates of discards for this stock. The Freneh and
international data sinee 1983 have been re\ised.
As mentioned in seetion 1.4, the 199..J catehes and
eITort data by Dhision were not available for part of
the Brittany fleet whieh usually takes a large part of
the eatehes of eod and whiting in the Celtie Sea.
Estimates of the missing data were obtained with the
same procedures as for CeItie Sca eod (seetion 4.1).
Missing data that had to be estimated represented 43
% ofthe international landings.
4.2.1 Landings, effort and CPUE trends
The international landings in VIlf,g,h for the period
1982 to 1994 averaged 9,600 t (Table 4.2.1). In 1989,
there was an inercase to 12,800 t duc to the very good
1986 and 1987 ycar cIasses. Landings have been
decreased in 1991 and 1992 then incrcased to an
estimate of 13, 600 t in 1994, duc to the good 1990
and 1991 year cIasses. France landed 82 %, Ircland 14
%, England and Wales 2 %, and Belgium 2 % of the
1994 landings. Between 1993 and 1994, only the
landings of UK(E+W) vessels decrcased. The status
qua landings assumed for 1994 in last year's
predietions were 18 % below the estimated landings.
As in pre\ious ycar, no indhidual TACs were set for
Dhisions VIlf,g,h and a precautionary TAC covered
all of Sub-area VII excIuding VIla (22,000 t in 1994
and 25,000 tin 1995).
Revised landings per unit eITort data were available for
the French Lorient gadoid trawlers up to 1993, and up
to 1994 for the Nephraps trawlers from St Guenole
and Loctudy, which take gadoids as by-catch. These
.series used raw eITort (Table 4.2.2). Fishing eITort of
the St Guenole and Loctudy trawlers reached a
maximum in 1992-1993 but slightly decrcased in
1994, whereas LPUE incrcased.
4.2.2 Len~h and age compositions and weight at
age
For 1994, France pro\ided quarterly Iength
eompositions for the St Guenole and Loetudy trawlers
and estimates of the quarterly length compositions for
the Loricnt fleet. UK providcd quartcrly Icngth
compositions. Ircland pro\ided quarterly age
compositions and weights at age. Bc1gium provided
quarterly landings. Thc available Icngth eompositions
by country were raised to the international landings in
each quarter. The annual length compositions of the
1994 landings by France, UK and all countries
together are shmm in Table 4.2.3.
The 199..J age eompositions were derived as in
previous years, i.e. French ALKs were applied to the
UK(E+W) length compositions and the combined
French, Irish and English quarterly age compositions
were raised to account for landings by Belgium. Tbc
same proeedure was used for the revision of the data
base for the years 1983 to 1993. The time series of
landings at age for Dhisions VIlf,g,h is given in Table
4.2.4.
Mean weights at age in the catch were derived by
combining French, lrish and English data weighted by
numbers landed at age. Tbc SOP check was 100 %
(Table 4.2.5). Wcights at age in the stock for cach ycar
were taken as mean weights at age in the catch,
wcighted by numbers landcd, during the first quarter
except for age I whieh appcars later in the ycar (Table
4.2.6).
Last ycar, ACFM again noted that mean weights at
age in this stock are much target than in other whiting
stocks in adjacent arcas, but it is knmm that whiting
grows faster in this arca. However the length-weight
relationship used to process the French data (W g =
0.00278* L cm**3.358) is that pro\ided by the former
lrish Sea and CcItie Sca Working Group, but its
appropriateness has not been validated for this fishery.
From 1982 to 1993, the sampIes measured in France
were not weighed, and the weight was estimated on
the basis ofthis relationship. For the 1994 data, a new
lcngth-weight relationship (W g = 0.00316* L
**3.268, L cm= rniddle of size class) estimated with
data collected during the 1994 EVHOE Survey in
leES rectangle 31E2 was used. An examination of the
1993 French data showed that the weights at age
estimated with this new relationship were 16 to 21 %
lower, depending on the age, than with the old
relationship.
As last year, the maturity ogive was assumed knife-
edge at age 2 and SSB's were calculated at Ist January.
4.2.3 Estimation of fishing mortalities
The age range used in this assessment was 1-7+. Mcan
F was estimated between age 2 and 5.
A preliminary inspection ofthe quality ofinternational
catch at age data was carried out using Separable VPA
with input parameters consistent with resuIts of trial
runs: reference age of 5, terminal F=1.75 and terminal
S=O.95. The matrix of residuals (see ICES stock files)
continucs to rcvcal an inconsistcncy bctwccn thc data
for age 4 in 1985 and age 5 in 1986 which was
explained in the 1993 report.
As in pre\ious ycars, annual eateh and eITort data were
available for the French gadoid fleet from Lorient for
the period 1982-1993 (eITort data missing for 1994).
This series was re\ised for Dhisions VIlf,g,h. The
-
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•CPUE data for the French Nephrops trawlers from St
Guenole and Loctudy fishing in Divisions VIlf,g,h
were also available for the period 1987-1994. As for
Celtie Sea cod, a quarterly break dO\m of the French
Lorient and Nephrops trawlers fleets was made for
trial runs. Abundance indices at age from the March
English Groundfish surveys in Divisions VIlf,g were
also available for 1987-1994. Table 4.2.7 shows the
CPUE data used for VPA tuning.
Plots of Log catchability residuals from unshrunk US
tuning runs using individual fleets (available in lCES
stock files) again showed a "year effect" (negative
values at all ages) for the Lorient fleets in 1989, and
1988 to a lesser extent. A negative "year effect" was
also apparent for the Nephrops fleets in 1990 and
199 I. The quarterly commercial fleets and the UK
survey data remain excessively noisy, they were
therefore exc1uded from the tuning fleets. The revision
of the tuning data has not appreciably improved thc
quality ofthe resuIts.
Trial XSA runs (in ICES stock file) showed that a
taper time of 15 years improves the retrospectivc
pattern, and this option was chosen. As last year, age 1
was treated as recruits and catchability was assumed to
be independent of agc for ages older than 4. Results
showed that the estimate of the 1993 year c1ass is
mostly driven by the Nephrops fleet (60% of the
weight).
Further runs assuming catchability to be independent
of age for ages older than 3,4,5 or 6 indicated that age
4 is appropriate as the age of'plateau q'.
Retrospective analyses were carried out with different
shrinkage weights. The pattern improves after 1990,
but the systematic tendency to overestimate mean F is
reduced with weak shrinkage. For trends in SSB, a
medium shrinkage seemed better. Given these resuIts,
a value ofO.5 was used for shrinkage.
The final VPA run was based on the follo\\1ng
options: XSA using the two commercial fleets ; tri-
cubic dO\m-weighting over 15 years ; age range 1-7+ ;
age 1 treated as recruits ; catehability independent of
ages for ages 4 and older ; shrinkage to the mean F
using medium SE of 0.5. F shrinkage for the older
ages only uses a range of 3 previous ages in order to
avoid iric1uding partially recruited ages.
Tuning diagnosties (Table 4.2.8) indicate that the Log-
catchability residuals (Figure 4.2.2) generally show no
particular trend. There is a ycar effect for the Lorient
fleet in 1989 and 1993 as already pointed out in last
year's assessment. Thc revision of data haS not
improved thc pattern, which remain uncxplained.
The fleets havc a larger weight than shrinkage iri thc
final estimations of survivors at all ages, contributing
60 to 80 % of thc estimates depending on age. For age
1, where 40% is given by shrinkage, only the
Nephrops fleet contributes to the estimation, since
there is no data in 1994 for the Lorient fleet.
4.2.4 VPA results
Fishing mortalities at age, stock numbers at age and
summary resuIts obtained in the final VPAare shO\m
in Table 4.2.9, 4.2.10 and 4.2.1 I. Figures 4.2.3a and
b gives the yearly evolution of landings, F2-5,
recruitment and SSB. F has been corisistently above
1.0 up to 1991, then decreased in 1993 and is currently
at 0.92. Duc to the strong 1986 and 1987 year c1asses,
SSB has reached arccord vahie of27,900 t in 1989. It
has subsequentlydecreased to 13,700 t in 1991, duc to
a high level of F arid the weak year c1ass of 1988,
rising again above 26,000 t in 1993 and 1994 as a
resuIt of strong 1990-1992 year c1asses. Reeruitment
shows high variations from year to year, reaching high
values abovc 65 millions 1 -group in 1987 and 1992
dO\m to below 20 millions in 1982 and 1989. The
1993 year c1ass is estimated to be low (17.8 millioris).
4.2.5 Yield per recruit and catch forecast
Input data for thc predietions are given in Tablc
4.2.12. The exploitation pattern is based on average
fishing mortalities at age in 1992-1994 re-scaled to
mean F at ages 2-5 in 1994. Mean weights at agc in
the catches and in the stock are straight averages for
1992-1994. The low XSA estimate of l-groups in
1994 was mainly duc to thc Nephrops trawl fleet, and
was similar to thc mean of thc shrinkage values. It
was therefore accepted for the forecasts. Stock number
at age 2 and older at the start of 1995 were laken from
XSA estimates. Recruitments in 1995-1997 \,'ere
assumed equal to the geometrie mean for 1982-1992
(34 million fish).
ResuIts of )ield per recruit analysis (Table 4.2.13 and
Figure 4.2.3e) indicatc that fishing at Frnax (0.35)
would imply a 60 % reduction of fishing mortality
under the current exploitation pattern, realising small
gains in )ield of about 8 % under equilibrium
eonditions. The stock recruitment plot (Figure 4.2.4)
indicates that current fishing mortality is 35% bclow
F med (1.38) and suggests that recruitment may be
reduced at low levels of SSB.
Assuming status quo F, eatches are predicted to
remain at 13,500 tin 1995 and to decrease to 10,000 t
in 1996 and 9,600 t in 1997 as the good 199-92 year
c1asses are fished out (Table 4.2.14). SSB is estimated
to have decreased from 2700 t in 1994 to 22,500 t in
1995, and is predicted to decrease further to 18,000 t
in 1996 and 17,400 t in 1997, nearto the average of
the series. eaiches and SSBs predicted for various
intensities of fishing mortalities in 1996 are given in
management option Table 4.2.15 arid Figure 4.2.3d.
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Estimates of the relative contribution of recent year
classes to the 1996 landings and 1997 SSB are shown
in Table 4.2.16. As expected for an early maturing
fish, the predicted SSBs are heavily dependent on the
assumed value of recruitment for the incoming year-
classes, and GM assumptions contribute 76 % to the
SSB in 1997.
4.2.6 Comments on the assessment
A comparison of successive assessments indicates a
tendency to over-estimate F in the terminal year. In
particular, this assessment brings about a large
revision of the F9. Part of this may be due to the
revision of the data base and also the lack of 1994
catch and effort data for the main fleet. Likewise, the
SSBs have been re,ised upwards from year to year, but
the new retrospective analysis made this year does not
showthis.
The predictions depend hea,ily on assumed
recruitments, but there are no O-group surveys for this
stock and Httle prospects that such surveys would be
successful. The Cirolana survey data (ages 1-7) were
excluded because of large standard errors. The
usefulness of this survcy may improve as more years
with the extended area coverage are added.
This year, nussmg data that had to be estimated
represented 43 % of the total landings used by the
Working Group,. and corresponded to the major
component of the Celtic Sea whiting fishery. If non-
reporting of catches by Division continues for these
fleets in future, the ability to provide assessments will
be seriously jeopardised.
4.2.7 Management considerations
Catches and SSB of Celtic Sea whiting fluctuate
considerably, depending on the strength of year-
classes. Fishing mortality is very high and, at such
levels, the contribution of good year-classes to SSB is
vcry transitory.
Management of this stock should be considered in
connection with Celtic Sea Cod which is taken
essentially in the same fishery. Combined forecasts are
presentcd in Figure 4.2.5.
•
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Table4.2.1 Nominal catches landed of Celtic Sea Whiting as used by the Working Group in 1995.
Divisions Vllf, VlIg and Vllh
Year Belgium France Ireland UK (England Total
and Wales)
1982 70 7316 62 191 7639
1983 125 8282 124 165 8696
1984 157 6737 299 231 7424
1985 165 7095 138 192 7590
1986 105 6756 138 136 7135
1987 109 8422 198 289 9018
1988 155 9717 189 354 10415
1989 293 10900 1334 309 12836
1990 304 9750 174 412 10640
1991 290 9111 190 481 10072
1992 106 8452 236 305 9099
1993 143 9975 654 341 11113
1994" 225 11168 1909 330 13632
"= provisional
Table 4.2.2 Celtic Sea Whiting (Vllf,g,h). LPUE and effort of French fleets.
Indices of international effort.
Total international index
7.331
8.644
9.083
8.982
7.801
6,486
5,945
6.179
6.859
7,232
9,625
8.521
7.876
7,158
7.295
nla
4,998
5,445
5,580
6,200
6.701
7,083
7,922
8.799
8,139
Effort (2)
102.9
108.9
149.5
142.5
93.9
89.1
112.8
194.2
232.3
Nephrops trawlers of
St Guenole +Loctudy
Vllf,g.h
LPUE (1)
Lorient gadoid trawlers
VIIf,g.h .
Year LPUE (1) Effort (2)
1979 818.7 2.897
1980 974.1 3.284
1981 932.1 3.127
1982 834 3.101
1983 1.073.6 4.148
1984 1.118.3 3.749
1986 1.264.7 2.847
1986 1.103.4 3.103
1987 1.298.8 3,479
1988 1,462.4 3.225
1989 1.373.0 3.571
1990 1,142.3 3.559
1991 1.283.6 3,313
1992 1,251.6 3.047
1993 1.550.8 2.366
1994 n/a n/a
CPUE (1) = Catch in Kg per 100 hours fishing. power corrected.
EFFort (2) "" Houra fishing x 10-4, power corrected
Index = Effort Lor.Gad.trawl x international landings Ilandings of Lor.Gad.trawl.
•
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Table 4.2.3 Celtic Sea Whiting (Vllf,g,h). Annuallength composition
Nos in thousands
1994 Lorient StGue+loct France UK(E+W) All
Length VIIfgh VIIfgh VIIfgh VIIfgh VIIfgh
20 estimations estirnations estirnations
21
22
7"' 0 0-~
24 0 1
25 2 2
26 2 3
27 6 7 26 12 47
28 38 20 112 28 175
29 88 25 221 53 342
30 191 - 107 575 62 798
31 373 263 1217 72 1613
32 522 369 1709 58 2211
33 734 447 2286 53 2927
34 909 578 2885 51 3673
35 761 518 2487 51 3176
36 777 479 2470 44 3145
37 713 389 2186 34 2777
38 527 335 1694 37 2166
39 419 219 1262 41 1631
40 354 240 1156 31 1485
41 281 164 861 18 1099
42 194 131 619 25 805
43 159 81 455 20 594
44 131 82 397 20 522
45 96 53 278 13 364
46 94 30 231 10 302
47 66 29 174 11 232
48 72 21 172 7 224
49 60 15 138 7 181
50 49 13 114 6 151
51 60 14 134 2 171
•52 38 11 90 5 11853 35 6 75 5 100
54 32 4 65 2 84
55 23 1 44 2 58
56 16 2 33 1 44
57 7 1 14 1 19
58 5 3 15 0 20
59 3 0 5 1 8
60 5 1 10 1 14
61 1 0 2 0 2
62 3 1 7 0 9
63 1 2 3
64 1 2 2
65 0
total Numb 7845 4661 24226 791 31298
t \\<W 3686.7 2020 11168.4 330.4 13632
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•Table4.2.4
RU"l titLe : Whiting, Celtic Sea (run: VPAFIN/ROB)
At 8-Sep-95 09:56:36
Table Catch nuN:lers at age N~rs*10**-3
YEAR, 1982, 1983, 1984,
AGE
"
1440, 3619, 1981,
2, 7080, 6110, 11221,
3, 5639, 5500, 2818,
4, 2588, 2023, 1091,
5, 497, 798, 348,
6, 22, 116, 74,
+gp, 12, 6, 13,
TOTAlNUil, 1n78, 181n, 17546,
TONSLAND, 7639, 8696, 7424,
SOPCOF X, 100, 102, 102,
Table Catch numbers at age N~rs*10**·3
YEAR, 1985, 1986, 1987, 1988, 1989, 1990, 1991, 1992, 1993, 1994,
AGE
"
2274, 2299, 3543, 1373, 400, 1774, 5258, 3099, 1392, 390,
2, 9059, 9099, 11400, 15204, 11081, 5774, 7425, 12664, 13224, 9161,
3, 4553, 3807, 5179, 6467, 15596, 12564, 3442, 5657, 8435, 16903,
4, 788, 1234, 1456, 1118, 2202, 5455, 7343, 869, 1276, 4300,
5, 168, 340, 347, 233, 220, 484, 1682, 797, 197, 694,
6, 57, 17, ' 66, 42, 43, 33, 86, 268, 203, 89,
+gp, 23, 8, 33, 13, 15, 13, 2, 23, 126, 151,
TOTAlNUM, 16922, 16804, 22024, 24450, 29557, 26097, 25238, 23377, 24853, 31688,
TONSLAND, 7590, 7135, 9018, 10415, 12836, 10639, 100n, 9099, 11113, 13632,
SOPCOF X, 101, 99, 100, 100, 100, 100, 100, 100, 101, 100,
•
143
,------------------------------------------- -----------
Table 4.2.5
Run title : Whiting. Celtic Sea (run: VPAFIN/ROB)
At 8-Sep-95 09:56:36
Table 2 Catch weights at age (kg)
YEAR. 1982. 1983. 1984.
AGE
1, •2810. .3230• .2740,
2. •3320. .3870• .3460,
3, .4no, .5270, .5520.
4, .6750. .6560, .7910,
5. .7950. .8220, .9920,
6, 1.5590, .9040. 1.3210.
+gp, 1.9290. 1.9680, 1.8870,
SOPCOFAC. •9993. 1.0193• 1.0154,
Teble 2 Catch weights at 8ge (kg)
YEAR. 1985. 1986, 1987, 1988. 1989. 1990, 1991. 1992, 1993, 1994,
AGE
1. •2710. .2290. •2680, .2660. •2360• .2550• .2630• .2460. .2460, .2170,
2. .3870. .3320. .3410, .3640, .3340, .3080, .3470, .3440, .3560, .3040,
3. •5400. •6080. .4820• .5070. •4530• .3930, .4240• .4630. .5090. .4140,
4. •7750, .7470, .8130• .noo. .n6O, •5450, .4nO• .5630, .7510, .6550,
5. 1.2120. 1.1240, 1.0940, 1.2220, 1.2200, .8860, .6460. .7450, 1.1050, .9470,
6, 1.4470. 1.4290, 1.1210, 1.6560, 1.8210, 1.4610. 1.0670. .9060, 1.3620, .9350,
+gp. 1.1800, 1.6380. 1.5360. 1.n20. 2.5150. 2.0790. 1.2480, 1.2830, 1.6480, 1.3940,
SOPCOFAC, 1.0114. .9905. •9996, .9999. .9994• •9994, 1.0006, 1.0006, 1.0099• .9998,
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•Table4.2.6
Run title : Whiting, Celtic Sea (run: VPAFIN/ROB)
At 8-Sep-95 09:56:36
Table 3 Stoc~ weights at age (~g)
YEAR, 1982, 1983, 1984,
AGE
1, .2810, .2230, .2740,
2, .2900, .3260, .3300,
3, .4560, .4880, .5110,
4, .n50, .6460, .7570,
5, .n90, .8000, .9780,
6, 1.5190, 1.2160, 1.4630,
+gp, 1.9170, 1.6140, 1.9650,
Table 3 Stoc~ weights at age (~g)
YEAR, 1985, 1986, 1987, 1988, 1989, 1990, 1991, 1992, 1993, 1994,
AGE
1, .2710, .2290, .2630, .2140, .2330, .1670, .1870, .1750, .2450, .1350,
2, .3400, .3380, .2890, .2950, .3000, .2690, .3000, .2940, .2710, .2240,
3, .5910, .6080, .4540, .4800, .4210, .3590, .3960, .4350, .4730, .3930,
4, .7660, .7470, .8550, .9160, .7430, .5510, .4240, .4500, .7910, .6320,
5, 1.0420, 1.1240, 1.1570, 1.2000, 1.1760, .7660, .5550, .6630, 1.3520, .9290,
6, 1.5170, 1.4290, 1.4810, 1.7700, 1.5590, 1.4150, 1.0610, .6970, 1.2750, .7350,
+gp, 1.5340, 1.6380, 1.4810, 1.8030, 2.4640, 2.1480, 1.1570, 1.4890, 1.8330, 1.3460,
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Table 4.2.7
~HG'CElT: Whiting in the Celtie Sea (Fishing Areas Vllf, VIIg and Vllh)
FLT06: ZE French lorient .gadoids trawlers (FE*10**-3)
Fishing Cateh, Catch, Cateh, Cateh, Cateh, Cateh, Cateh,Year effort age 1 age 2 age 3 age 4 age 5 age 6 age 7
1982 310.843 472.5 2760.6 2217.6 1045.4 198.9 9.3 3.51983 414.811 1631.2 3294.8 3025.9 1166.0 469.6 66.4 3.41984 374.858 983.1 6549.9 1708.7 661.1 218.4 43.7 4.51985 284.659 914.1 4482.4 2157.1 394.3 89.4 31.1 14.11986 310.305 836.5 4484.4 1958.7 602.9 158.3 6.8 1.61987 347.885 1662.8 6092.5 2683.7 745.2 177.4 36.0 12.61988 322.539 575.6 6921.2 3004.9 475.4 103.8 16.9 4.91989 357.060 146.7 4085.0 5945.8 797.1 80.9 13.9 3.21990 355.937 687.0 2623.8 5418.5 2283.8 179,9 12.0 4.61991 331.343 2541.0 3222.9 1449.7 2991.5 655.8 33.6 0.31992 304.731 1366.8 5761.9 2427.3 368.8 307.6 105.0 10.11993 236.627 390.1 4557.5 2650.4 337.5 56.2 80.0 37.1
~HG-CELT~ ~hiting in the Celtie Sea (Fishing Areas Vllf, VIIg and Vllh)
FLT16: ZE Nephrops trawlers St Guenole + Loctudy (FE*10**'3)
Fishing Cateh, Catch, Cateh, Cateh, Cateh, Cateh, Cateh,
Year effort age 1 age 2 age 3 age 4 age 5 age 6 age 7
1987 544.483 180.4 489.0 309.1 124.3 30.8 6.3 2.1
1988 558.023 99.8 907.3 485.5 112.0 23.4 5.0 1.6
1989 619.970 19.4 603.8 892.8 170.9 22.4 5.3 0.3
1990 670.131 54.0. 158.7 551.2 335.1 45.1 4.2 1.2
1991 708.254 231.8 340.2 165.3 366.7 110.2 7.4 0.5
1992 792.176 243.0 952.8 536.2 85.5 97.7 32.4 2.0
1993 879.886 197.0 1643.3 1454.2 245.6 34.4 28.4 17.2
1994 813.956 42.9 1351.9 2574.2 588.6 77.5 10.6 11.8
~HG'CELT: ~itin9 in the Celtie Sea (Fishing Areas VlIf, VIIg and Vllh)
FLT22: UK (E+W) PHHT GFS (N*10**3)
Fishing Cateh, Catch, Cateh, Catch, Catch, Cateh, Cateh,
Year effort age 1 age 2 age 3 age 4 age 5 age 6 age 7
1987 360 129 580 57 8 6 4 1
1988 540 129 125 31 3 3 0 0
1989 540 137 393 267 21 4 2 0
1990 540 11 31 137 55 9 1 0
1991 482 99 6 3 11 9 1 0
•1992 840 1097 441 94 28 22 6 11993 840 4101 722 229 29 4 8 31994 535 4809 713 490 70 17 1 3
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•Table 4.2.8
Extended Survivors Analysis
Whitin;, Celtic See (run: VPAFIN/ROB)
CPUE date fram file /users/fish/ifad/ifapwork/wgssds/whg_celt/FLEET.ROB
Catch date for 13 years. 1982 to 1994. Ages 1 to 7.
Fleet, Fi rst, Last, First, Last, Alpha, Beta
, year, year, age , age
FLT06: ZE French lor, 1982, 1994, 1, 6, .000, 1.000
FLT16: ZE Nephrops t, 1987, 1994, 1, 6, .000, 1.000
TiMe series weights :
Tapered ti_ weiSJhtin; applied
POlIIer = 3 over 15 years
Catchability analysis:
Catchability dependent on stock size for ages < 2
Regression type = C
Minimum of 5 points used for regression
Survivor estimates shrunk to the population mean for ages < 2
Catchabil ity independent of age for ages >= 4
TeMlinal population estimation :
Survivor estimates shrunk towards the mean F
of the final 5 years or the 3 oldest ages.
S.E. of the mean to which the estimates are shrunk = .500
Mininun standard error for population
estimates derived from each fleet = .300
Prior weightfng not appl ied
Tuning converged after 21 iterations
Log cetchability residuals •
• Fleet FLT06: ZE French lor
Ave , 1982, 1983, 1984
1 .42, .68, .53
2 , .04, .31, .62
3 , - .04, .36, .18
4 - .04, .28, .53
5 , .07, .56, .44
6 .01, .35, .28
Ave , 1985, 1986, 1987, 1988, 1989, 1990, 1991, 1992, 1993, 1994
1 , .63, .20, .03, -.63, -.68, .20, .75, -.06, -.57, 99.99
2 , .66, .47, .34, -.24, -.75, .16, -.03, .03, -.43, 99.99
3 , .33, .19, _39, .08, -.30, -.37, .07, .10, -.33, 99.99
4 , -.03, .17, .36, .17, -.16, -.20, .30, -.05, -.65, 99.99
5 , .78, .27, .44, .19, -.02, -.03, .09, - .17, -.49, 99.99
6 .36, -.03, .24, -.14, -.38, -.34, .04, -.09, -.05, 99.99
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Table 4.2.8 (cont'd.)
Mean log catchability and standard error of ages with catchability
indepelldent of year class strength and constant w.r.t. time-
Age ,
Mean Log q,
S.E(Log q>,
2,
-7.2491,
.4329,
3,
-6.6186,
.2810,
4,
-6.4499,
.3397,
5,
-6.4499,
.3586,
6
-6.4499,
.2441,
Regression statistics :
Ages wi th q dependent on year class strength
Age, Slope , t-value , Intercept, RSquare, No Pts, Reg s. e, Mean Log q
"
.85, .346, 9.70, .46, 12, .58, -9.54,
Ages with q independent of year cl~ss strength and constant w.r.t. time.
Age, Slope , t·value , Intercept, RSquare, No Pts, Reg s.e, Mean Q
2, 2.45, -2.549, 2.93, .34, 12, .80, -7.25,
•
3, 1.63, -4.106, 4.91, .87, 12, .26, -6.62,
4, 1.03, -.176, 6.40, .82, 12, .38, -6.45,
5, 1.09, -.467, 6.36, .80, 12, .40, -6.37,
6, .95, .450, 6.41, .94, 12, .24, -6.49,
Fleet FLT16: ZE Nephrops t
Age , 1985, 1986, 1987, 1988, 1989, 1990, 1991, 1992, 1993, 1994
1 , 99.99, 99.99, -.01, -.23, -.16, .01, .29, -.09, .05, .10
2 , 99.99, 99.99, .24, .05, -.33, -.40, -.16, .15, .12, .33
3 , 99.99, 99.99, .30, .23, -.23, -.n, -.34, .15, .28, .42
4 , 99.99, 99.99, .41, .46, .04, -.46, -.27, -.17, .01, .15
5 , 99.99, 99.99, .53, .44, .44, .24, -.17, .02, .00, .13
6 , 99.99, 99.99, .34, .38, .40, .27, .06, .07, -.11, .07
Mean log catchability and standard error of ages with catchability
indepelldent of year class strength and constant w.r.t. time
Age ,
Mean Log q,
S.E(Log q),
2,
-10.1281,
.2701,
3,
-9.1360,
.4178,
4,
-8.7399,
.3142,
5,
-8.7399,
.3154,
6
-8.7399,
•2639, •
Regression statistics :
Age5 with q depelldent on year class strength
Age, Slope , t-value , Intercept, RSquare, No Pts, Reg s.e, Mean Log q
1, .65, 2.860, 11.73, .93, 8, .18, -12.37,
Ages with q indepelldent of year class strength and constant w.r.t. time.
Age, Slope , t-value , Intercept, RSquare, No Pts, Reg s.e, Mean Q
2, .78, 1.374, 10.18, .88, 8, .20, -10.13,
3, 1.04, -.129, 9.12, .70, 8, .47, -9.14,
4, 1.29, -1.590, S.9O, .S5, S, .36, -S.74,
5, 1.33, -2.650, 9.22, .92, S, .23, -S.56,
6, 1.24, -3.295, 9.45, .97, 8, .15, -8.57,
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Table 4.2.8 (cont'd.)
Tel'llinal year survivor and F sl.mll8ries
Age Catchabil i ty depelldent on age and year class strength
lear class =1993
Fleet, Estilll8ted, Int, Ext, Var, N, Scaled, Estimated
, Survivors, s.e, s.e, Ratio, , Weights, F
FLT06: ZE French lor, 1., .000, .000, .00, 0, .000, .000
FLT16: ZE Nephrops t, 15734. , .300, .000, .00,
"
.5n, .022
p shr inlcage lIean , 28744. ,
.50" " .211, .012
F shr inlcage _an 5441. ,
.50" " .213, .063
Weighted prediction
Survivors, Int, Ext, N, Var, F
at end of year, s.e, s.e, , Ratio,
14250. , .23, .40, 3, 1.737, .024
Age 2 Catchebility constant w.r.t. time and dependent on age
Year class =1992
•
Fleet, Estilll8ted, Int, Ext, Var, N, Scaled, Estimated
, Survivors, s.e, s.e, Ratio, , Weights, F
FLT06: ZE French lor, 13034. , .627, .000, .00,
"
.083, .492
FLT16: ZE Nephrops t, Zn65., .212, .141, .67, 2, .734, .261
F shrinlcage _an , 13752. ,
.50" " .183, .472
wei ghted predi ct ion
Survivors, Int, Ext, N, Var, F
at end of year, s.e, s.e, , Ratio,
22934., .19, .21, 4, 1.103, .309
Age 3 Catchability constant w.r.t. time and dependent on age
lear class = 1991
Fleet, Estilll8ted, Int, Ext, Var, N, Scaled, Estimated
, Survivors, s.e, s.e, Ratio, , Weights, F
FLT06: ZE French lor, n92., .373, .172, .46, 2, .144, 1.086
FLT16: ZE Nephrops t, 11867., .194, .140, .72, 3, •581, .828
F shr inlcage _an , 9710. ,
.50"" .275, .946
•
weighted prediction
Survivors, Int, Ext, N, Var, F
at end of year, s.e, s.e, , Ratio,
10570., .19, .10, 6, .546, .895
Age 4 Catchability constant w.r.t. time and dependent on age
leer class =1990
Fleet, Estimated, Int, Ext, Var, N, Scaled, Estimated
, Survivors, s.e, s.e, Ratio, , Weights, FFLT06: ZE French lor, 1558. , .243, .210, .86, 3, .196, 1.252FLT16: ZE Nephropa t, 2256. , .197, .036, .18, 4, .470, 1.002
F shrinlcage _an , 1585.,
.50"" .334, 1.240
Weighted prediction
Survivors, Int, Ext, N, Var, F
at end of year, s.e, s.e, , Ratio,
1865. , .20, .09, 8, .462, 1.127
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Table 4.2.8 (cont'd.)
Age 5 Catchability constant w.r.t. time and age (fixed at the value for age) 4
Yeer claaa = 1989
Fleet,
,
FLT06: ZE French lor,
FLT16: ZE Nephrops t,
F shrinlcage mean
Weighted prediction
Estilllllted,
Survivors,
153.,
235.,
233.,
Int,
s.e,
.236,
.211,
.50""
Ext, Var, N, Scaled, Estimated
s.e, Ratio, , Weights, F
.209, .88, 4, .163, 1.628
.041, .19, 5, .423, 1.302
.414, 1.306
Survivors,
at end of year,
218. ,
Int,
s.e,
.23,
Ext,
s.e,
.07,
N,
,
10,
Var, F
Ratio,
.327, 1.355
Age 6 Cetchability constant w.r.t. time and age (fixed at the value for age) 4
Year class = 1988
Fleet, Estimated, . Int, Ext, Var, N, Scaled, Estimated
, Survivors, - s.e, s.e, Ratio, , Weights, F
FlT06: ZE French lor, 25. , .257, .119, .46, 5, .137, 1.428FlT16: ZE Nephrops t, 35., .212, .043, .20, 6, .485, 1.185
F shrinkage mean 38.,
.50" " .378, 1.139
Weighted prediction
Survivors, Int, Ext, N, Var, F
at end of year, s.e, s.e, , Ratio,
35. , .22, .05, 12, .246, 1.199
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Table4.2.9
Run title : Whiting, Celtic Sea (run: VPAFIN/ROB)
At 8-Sep-9S 09:56:36
Terminal Fs derived using XSA (With F shrinkage)
Table 8
YEAR,
Fishing mortality (F) at .ge
1982, 1983, 1984,
•
AGE
"2,
3,
4,
5,
6,
+gp,
FBAR 2- 5,
.0972,
.5951,
1.0285,
1.1954,
1.3479,
1.2042,
1.2042,
1.0417,
.1422,
.7531,
104m,
1.5483,
2.0249,
1.6728,
1.6728,
1.4508,
.0941,
.8642,
1.0024,
1.7086,
1.5055,
1.3655,
1.3655,
1.2702,
Table 8 Fishing mortality CF) at age
YEAR, 1985, 1986, 1987, 1988, 1989, 1990, 1991, 1992, 1993, 1994, FBAR 92-94
AGE
1, .1005, .0764, .0607, .0280, .0271, .0778, .1245, .0514, .0325, .0245, .0361,
2, .8007, .7276, .6552, .3977, .3284, .6627, .5341, .4946, .3212, .3085, .3748,
3, 1.1408, .9939, 1.3623, 1.0252, .9467, .mo, 1.1532, 1.0699, .7351, .8949, .9000,
4, .8893, 1.2204, 1.5846, 1.4525, 1.3606, 1.1203, 1.7866, 1.1045, .7499, 1.1270, .9938,
5, 1.8994, 1.4082, 1.7170, 1.4181, 1.5459, 1.5056, 1.5052, 1.0751, .8180, 1.3546, 1.0826,
6, 1.2090, 1.2116, 1.3178, 1.1247, 1.2221, 1.1285, 1.4317, 1.1461, .9176, 1.1993, 1.0877,
+gp, 1.2090, 1.2116, 1.3178, 1.1247, 1.2221, 1.1285, 1.4317, 1.1461, .9176, 1.1993,
FBAR 2- 5, 1.1826, 1.0875, 1.3298, 1.0734, 1.0454, 1.0154, 1.2448, .9360, .6561, .9212,
•
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Table 4.2.10
Run title : ~iting, Celtie Sea (run: VPAFIN/R08)
At 8-Sep-95 09:56:36
Tenninal Fs derived using XSA (With F shrinkage)
Table 10 Stock number at age (start of year)
YEAR, 1982, 1983, 1984,
ACE
1, 17179, 30178, 24383,
2, 17445, 12762, 21433,
3, 9700, 78n, 4920,
4, 4101, 2839, 1472,
5, 742, 1016, 494,
6, 35, 158, 110,
+gp, 19, 8, 19,
TOTAL, 49221, 54839, 52831,
NLi1Oers*10**-3
•
Table 10 Stock number at 8ge (start of year) NUlt>ers*10**-3
YEAR, 1985, 1986, 1987, 1988, 1989, 1990, 1991, 1992, 1993, 1994, 1995, liMST 82-92 AMST 82-92
ACE
1, 26273, 34556, 66455, 54953, 16528, 26180, 49622, 68403, 48118, 17836, 0, 33597, 3n01,
2, 18170, 19453, 26212, 51203, 43749, 13170, 19829, 35870, 53200, 38136, 14250, 22944, 25391,
3, 7395, 6680, 7694, 11145, 28164, 25792, 5558, 9517, 17909, 31591, 22934, 9563, 11313,
4, 1478, 1935, 2024, 1613, 3273, 8947, 9748, 1436, 2673, 7030, 10570, 2741, 3533,
5, 218, 497. 467, 340, 309, 687, 2389, ~337, 390, 1034, 1865, 610, m,
6, 90, 27, 100, 69, 67, 54, 125, 434, 374, 141, 218, 86, 115,
+gp, 35, 12, 49, 21, 23, 21, 3, 37, 228, 234, 92,
TOTAL, 53661, 63160, 103000, 119343, 92114, 74852, 87275, 117033, 122890, 96001, 49929,
•
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Table 4.2.11
Run title : Whiting, Celtic See (run: VPAFIN/ROB)
At 8-Sep-95 09:56:36
Table 16 Sumlary (without SOP correction)
Teminal Fs derived using XSA (\lith F shrinkege)
RECRUITS, TOTALBIO, TOTSPBIO, UNDINGS, Y1ELD/SSB, FBAR 2- 5,
Age 1
1982, 17179, 17912, 13085, 7639, .5838, 1.0417,
1983, 30178, 17586, 10856, 8696, .8010, 1.4508,
1984, 24383, 18064, 11383, 7424, .6522, 1.2702,
1985, 26273, 19219, 12099, 7590, .6273, 1.1826,
1986, 34556, 20612, 12699, 7135, .5618, 1.0875,
1987, 66455, 31037, 13559, 9018, .6651, 1.3298,
1988, 54953, 34259, 22499, 10415, .4629, 1.0734,
1989, 16528, 31790, 27939, 12836, .4594, 1.0454,
1990, 26180, 22752, : 18380, 10639, .5789, 1.0154,
1991, 49622, 23024, 13745, 100n, .7328, 1.2448,
1992, 68403, 28546, 16575, 9099, .5490, .9360,
•
1993, 48118, 38212, 26423, 11113, .4206, .6561,
1994, 17836, 29187, 26779, 13632, .5091, .9212,
Arith.
Mean , 36974, 25554, 17386, 9639, .5849, 1.0965,
Units, (Thousands), (Tonnes), (Tonnes), (Tonnes),
•
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Table 4.2.12
Whiting in the Celtic Sea (Fishing Areas VIIf, VIIg and VIIh)
Single option prediction: Input data
-
Year: 1995
Stock Natural Maturity Prop.of F Prop.of H IJeight Exploit. IJeight
Age size mortality ogive bef.spaw. bef.spaw. in stod pattern in catch
1 33597.000 0.2000 0.0000 0.0000 0.0000 0.185 0.0397 0.236
2 14250.000 0.2000 1.0000 0.0000 0.0000 0.263 0.4121 0.335
3 22934.000 0.2000 1.0000 0.0000 0.0000 0.434 0.9896 0.462
4 10570.000 0.2000 1.0000 0.0000 0.0000 0.624 1.0927 0.656
5 1865.000 0.2000 1.0000 0.0000 0.0000 0.981 1.1904 0.932
6 218.000 0.2000 1.0000 0.0000 0.0000 0.902 1.1960 1.068
7+ 92.000 0.2000 1.0000 0.0000 0.0000 1.556 1.1960 1.442
Unit Thousands .
·
. . Kilograms . Kilograms
Year: 1996
Recruit· Natural Hatl,lrity Prop.of F Prop.of H IJeight Exploit. \Jei ght
Age ment mortality ogive bef .spaw. bef.spaw. in stock pattern in catch
1 33597.000 0.2000 0.0000 0.0000 0.0000 0.185 0.0397 0.236
2
·
0.2000 1.0000 0.0000 0.0000 0.263 0.4121 0.335
3
·
0.2000 1.0000 0.0000 0.0000 0.434 0.9896 0.462
4
·
0.2000 1.0000 0.0000 0.0000 0.624 1.0927 0.656
5
·
0.2000 1.0000 0.0000 0.0000 0.981 1.1904 0.932
6
·
0.2000 1.0000 0.0000 0.0000 0.902 1.1960 1.068
7+
·
0.2000 1.0000 0.0000 0.0000 1.556 1.1960 1.442
Vnit Thousands .
·
. . Ki lograms . Ki lograms
Year: 1997
Recrui t- Natural Maturity Prop.of F Prop.of H IJeight Exploit. \Jeight
Age ment mortality ogive bef .spaw. bef.spaw. in stock pattern in catch
1 33597.000 0.2000 0.0000 0.0000 0.0000 0.185 0.0397 0.236
2
·
0.2000 1.0000 0.0000 0.0000 0.263 0.4121 0.335
3
·
0.2000 1.0000 0.0000 0.0000 0.434 0.9896 0.462
4
·
0.2000 1.0000 0.0000 0.0000 0.624 1.0927 0.656
5
·
0.2000 1.0000 0.0000 0.0000 0.981 1.1904 0.932
6
·
0.2000 1.0000 0.0000 0.0000 0.902 1.1960 1.068
7+
·
0.2000 1.0000 0.0000 0.0000 1.556 1.1960 1.442
Vnit Thousands - · - - Kilograms - Kilograms
Notes: Run name : SINGOPT3
Date and time: 10SEP95:08:24
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•Table 4.2.13
~iting in the Celtic Sea (Fishing Areas Vllf, Vllg and Vllh)
Yield per recruit: Summary table
1 January Spawning time
F Reference Catch in Catch in Stock Stock Sp.stock Sp.stock Sp.stock Sp.stock
Factor F nurbers weight size biomass size biomass size biomass
0.0000 0.0000 0.000 0.000 5.517 4392.176 4.517 4207.176 4.517 4207.176
0.1000 0.0921 0.263 225.664 4.207 2592.408 3.207 2407.408 3.207 2407.408
0.2000 0.1842 0.386 288.m 3.598 1837.121 2.598 1652.121 2.598 1652.121
0.3000 0.2764 0.459 306.607 3.242 1438.921 2.242 1253.921 2.242 1253.921
0.4000 0.3685 0.507 309.275 3.005 1199.852 2.005 1014.852 2.005 1014.852
0.5000 0.4606 0.542 306.643 2.835 1043.248 1.835 858.248 1.835 858.248
0.6000 0.5527 0.569 302.339 2.706 933.899 1.706 748.899 1.706 748.899
0.7000 0.6448 0.590 297.758 2.603 853.703 1.603 668.703 1.603 668.703
0.8000 0.7370 0.608 293.421 2.520 792.551 1.520 607.551 1.520 607.551
0.9000 0.8291 0.622 289.502 2.450 744.429 1.450 559.429 1.450 559.429
1.0000 0.9212 0.635 286.027 2.391 705.569 1.391 520.569 1.391 520.569
1.1000 1.0133 0.646 282.969 2.339 673.508 1.339 488.508 1.339 488.508
1.2000 1.1054 0.655 280.282 2.294 646.572 1.294 461.572 1.294 461.572
1.3000 1.1976 0.664 277.916 2.255 623.593 1.255 438.593 1.255 438.593
1.4000 1.2897 0.672 275.826 2.219 603.727 1.219 418.727 1.219 418.727
1.5000 1.3818 0.679 273.971 2.187 586.355 1.187 401.355 1.187 401.355
1.6000 1.4739 0.685 272.318 2.157 571.010 1.157 386.010 1.157 386.010
1.7000 1.5660 0.691 270.836 2.130 557.335 1.130 372.335 1.130 372.335
1.8000 1.6582 0.696 269.501 2.106 545.052 1.106 360.052 1.106 360.052
1.9000 1.7503 0.702 268.293 2.083 533.942 1.083 348.942 1.083 348.942
2.0000 1.8424 0.706 267.194 2.062 523.829 1.062 338.829 1.062 338.829
.
-
Nl.JIlbers Grams Nurbers Grams Nl.Ilbers Grams Nl.Ilbers Grams
•
Notes: Run name
Date and time
Computation of ref.
F-O.l factor
F-max factor
F-0.1 reference F
F-max reference.F
Recrui tment
: YR4
: 10SEP95:08:32
F: Simple mean, age 2 • 5
: 0.1782
: 0.3831
: 0.1642
: 0.3530
: Single recruit
',\
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TabJe 4.2.14
~iting in the Celtic Sea (Fishing Areas Vllf, Vllg and Vllh)
Single option prediction: Detailed tables
Year: 1995 F-factor: 1.0000 Reference F: 0.9212 1 January Spawning time
Absolute Catch in Catch in Stock Stock Sp.stoek Sp.stoek Sp.stock Sp.stoek
Age F I'Ulbers weight size biomass size biomass size biomass
1 0.0397 1186 280 33597 6215 0 0 0 0
2 0.4121 4392 1470 14250 3748 14250 3748 14250 3748
3 0.9896 13272 6132 22934 9946 22934 9946 22934 9946
4 1.0927 6482 4254 10570 6599 10570 6599 10570 6599
5 1.1904 1199 1118 1865 1830 1865 1830 1865 1830
6 1.1960 141 150 218 197 218 197 218 197
7+ 1.1960 59 86 92 143 92 143 92 143
Total 26731 13490 83526 28678 49929 22463 49929 22463
Unit - Thousands Tonnes Thousands Tonnes Thousands Tomes Thousands Tennes
-
Year: 1996 F-factor: 1.0000 Reference F: 0.9212 1 January Spawning time
Absolute Cateh in Cateh in Stock Stock Sp.stoek Sp.stoek Sp.stock Sp.stock
Age F nunbers weight size biomass size biomass size biomass
1 0.0397 1186 280 33597 6215 0 0 0 0
2 0.4121 8148 2727 26436 6953 26436 6953 26436 6953
3 0.9896 4471 2066 7727 3351 7727 3351 m7 3351
4 1.0927 4280 2809 6980 4358 6980 4358 6980 4358
5 1.1904 1866 1740 2902 2848 2902 2848 2902 2848
6 1.1960 299 320 464 419 464 419 464 419
7+ 1.1960 49 71 77 119 77 119 77 119
Total 20300 10013 78182 24263 44585 18047 44585 18047
Unit - Thousands Tomes Thousands Tomes Thousands Tonnes Thousands Tomes
Year: 1997 F-factor: 1.0000 .Referenee F: 0.9212 1 January Spawning time
Absolute Cateh in Catch in Stock Stock Sp.stoek Sp.stoek Sp.stock Sp.stock
Age F nunbers weight size biomass size biomass size biomass
1 0.0397 1186 280 33597 6215 0 0 0 0
. 2 0.4121 8148 2727 26436 6953 26436 6953 26436 6953
• 3 0.9896 8295 3832 14334 6216 14334 6216 14334 6216
4 1.0927 1442 946 2352 1468 2352 1468 2352 1468
5 1.1904 1232 1149 1916 1880 1916 1880 1916 1880
6 1.1960 466 497 722 652 722 652 722 652
7+ 1.1960 86 125 134 208 134 208 134 208
Total 20855 9556 79491 23593 45894 17378 45894 17378
Unit - Thousands Tomes Thousands Tonnes Thousands Tonnes Thousands Tonnes
Notes: Run name SINGOPT3
Date and time 10SEP95:08:24
Computation of ref. F Simple mean, age 2 - 5
Prediction basis F factors
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TabIe 4.2.15
~iting in the Celtic Sea (Fishing Areas VIIf, VIIg and VIlh)
Prediction with management option table
Year: 1995 Year: 1996 Year: 1997
F Reference Stock Sp.stock Catch in F Reference Stock Sp.stock Catch in Stock Sp.stock
Factor F biomass biomass weight Factor F biomass biomass weight biomass biomass
1.0000 0.9212 28678 22463 13490 0.0000 0.0000 24263 18047 0 35227 29011
· · · · ·
0.1000 0.0921
·
18047 1426 33548 27333
· · · · ·
0.2000 0.1842
·
18047 2732 32016 25800
· · · · ·
0.3000 0.2764
·
18047 3929 30616 24400
· · · ·
0.4000 0.3685
·
18047 5028 29335 23120
· · · · ·
0.5000 0.4606
·
18047 6037 28163 21947
· · · ·
0.6000 0.5527
·
18047 6966 27088 20an
· ·
· ·
0.7000 0.6448
·
18047 7821 26101 19886
· · · · ·
0.8000 0.7370
·
18047 8610 25195 18979
· · · · ·
0.9000 0.8291
·
18047 9339 24361 18146
· · · · ·
1.0000 0.9212
·
18047 10013 23593 17378
· · · ·
1.1000 1.0133
·
18047 10637 22885 16670
· · · ·
1.2000 1.1054
·
18047 11215 22231 16016
· · · ·
1.3000 1.1976
·
18047 11753 21627 15411
· ·
-
· ·
1.4000 1.2897
·
18047 12252 21067 14852
· · · · ·
1.5000 1.3818
·
18047 12718 20548 14333
· · · ·
1.6000 1.4739
·
18047 13151 20067 13851
· · · ·
1.7000 1.5660
·
18047 13557 19619 13404
· · · ·
1.8000 1.6582
·
18047 13936 19203 12987
· · · · ·
1.9000 1.7503
·
18047 14291 18814 12599
· · · · ·
2.0000 1.8424
·
18047 14624 18452 12236
- -
Tonnes Tonnes Tonnes . . Tonnes Tonnes Tannes Tannes Tannes
Notes: Run name PREDI3
Date and time 10SEP95:08:29
Computation of ref. F: Simple mean, age 2 - 5
Basis for 1995 F factors
•
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Table4.2.16 : Celtic Sea Whiting. Stock numbers of recruits and their source for recent year c1asses used in
predictions. and the relative (%) contributions to landings and SSB (by weight) of these year classes
Year-elass 1991 1992 1993 1994 1995
Stock No. (thousandsl 68403 48118 17836 33597 33597
of one-year-olds
Source VPA VPA VPA GM GM
Status Quo F:
% in 1995 catch 31.5 45.5 10.9 2.1
% in 1996 cateh 17.4 28.1 20.6 27.2 2.8
% in 1995 SSB 29.4 44.3 16.7 0.0
% in 1996 SSB 15.8 24.1 18.6 38.5 0.0
% in 1997 SSB 3.8 10.8 8.4 35.8 40.0
GM = geometrie mean reeruitment
Caltlc Sea Whlting : VeBl-class % contrlbution to 811996 landings 8nd bl 1997 55B
a b
1994
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1993
1992
1995
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•
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Celtic: Sea Whiting Log c:atchability residual plots. XSA final ND
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•
FIpn 4.2.2 (COItt't1): Cehic Sea Whiting
Nephrops f1cet
Log catchability residual plots. XSA final run
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Figure 4.2.3
FISH STOCK SUMMARY
STOCK: Whlting in the Celtic Sea (Fishing Areas VIIf, Vllg and VIlh)
10-9-1995
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FISH STOCK SUMMARY
STOCK: Whiting in the Celtic Sea (Fishing Areas VIIf, Vllg and VIlh)
8-9-1995
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•Figure 4.2.4 Celtic Sea Whiting: stock-recruitment
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Figure4.2.5 Celtic Sea Cod and Whiting: Comblned Short Tenn Forecasts assumlng Status Quo In 1995
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4.3 Sole in the Celtic Sea (Dhisions VIIf,g)
4.3.1 Landings, Effort and CPUE Trends
National landings data rcportcd to ICES afc given in
Table 2.1.4. The 1993 totallandings (926 t) was modificd
to 928 t due to an increase in reportcd landings by Francc.
Total international landings as uscd by the Working
Group were 1016 t in 1994, 8% less than the TAC of
1,100 t (Table 4.3.1).
The problem ofsome French landings being cstimatcd for
1994 is not important for this stock, sincc only 2% of thc
total catch figure was estimatcd.
There are no discard data and no information on the level
ofrnisrcporting for this stock.
Although UK vessels were subject to rrionthly landings
quotas, no restrictions were implementcd for the sole
fisheries during 1994.
CPUE and effort series were available for the Belgian
beam trawl fleet and the UK (England and Wales) beam
and otter trawl fleets (Tables 4.3.2 and 4.3.3). As in
previous ycars, the Bclgian series is corrcctcd using a
rclationship between fishing power (P) and brake
horsepower (P = 0.00204 BlIP1.23). (NB. the data tables
presentcd in last yca.r's report were not the corrcct ones,
bcing those from the 1993 WG report).
The UK effort series rcfer to Dhision Vllf only. Thcy
show a dccrease in otter and beam trawl effort from 1993
to 1994 of 31% arid 7% rcspcctively. Although the Bel-
gian 1994 effort was 23% higher than in 1993, the 1994
level is still 35% lower than the peak values of the late
1980s. .
The 1994 CPUE series for the Belgian and UK beam
trawl fleets show a dccrease of 8% and 11% rcspcctively
compared to 1993. However, 1994 CPUE values for the
UK otter trawl fleet show a 64% increase in Dhision Vllf
and 8% in VlIg(cast), compared to 1993. Reccnt catch
rates arC much lower than those observcd in the ca.rly
1980s.
. '
4.3.2 Age and length composition and weight at
age
Quarterly data for 1994 werc available for catch numbers
and weight at age, by sex, for the Belgian and English
fleets. These comprise more thaß 85% ofthe international
landings. The data were combincd arid then raiscd to the
total internatiorial catch. Catch weights at age for 1994
werc calculated, quadratically smoothcd, and then
adjustcd to give a cori-ect SOP. The SOP correctlon was
1.03.
Inspection of historical data showcd anomalies in SOP
factors in most ycars. Inspection of the lrish Sea and
Bristol Channel Working Group rcports for the years
1978-1980 revea1cd that catch and stock wcights at age
were constant throughout the time series. In this case, it is
appropriate to modify the weights at age. Therefore, the
mean weights in the catch have bccn miscd to obtain
100% SOP checks.
As in last yca.r's assessment, stock wcights at age were the
catch weights of the Belgian beam trawl fleet in the first
quarter. These are rather noisy between ages, and have
been smoothcd by fitting with a Gompcrtz growth curve:
W(t) =6.023 *cxp (4.953 (I-exp (-0.33 t»)
Catch numbers at. age are given in Table 4.3.4, and
weights at age in the catch and the stock are given in
Tables 4.3.5 and 4.3.6.
Animal length compositions are givcn by fleet in Table
4.3.7. At some ages, the weights in the stock are higher
than the wcights in the catch. This is becausc sole caUgllt
at spmming conccntrations in the 1 quarter are hcavier
(10 to 15 %) than after spa\ming, later in the yca.r.
4.3.3 Natural mortality and maturity at agc
Natural mortality was assumcd to be 0.1 for all agcs and
years, and knife-edgcd maturity to be attaincd at age 3, as
in prC\ious assessments. The assumptions that 25% of
natural mortality occurs before spawning remains
unchangcd. The scasonal pattcrn of internationallandings
was miewcd, and the assumption in prC\lous
assessments, that 33% of annual mortality takes placc
prior to spawning (which occurs in April-l\1ay), was
found to be rcasonable.
4.3.4 VPA tuning
Data screening
General approachcs and mcthods are described in Scction
1.5.1. The age range for the analyses was 1-10+, as in
prC\ious asscssments. However, therc is no commercial
catch at age 1.
VPA tuning data were available for Belgium beam-
trawlers (1971-1994), thc UK Bcam trawl fleet from
Dhision Vlif (1987-1994), and from the UK CoI)'stcs
beam trawl survcy (1988-1994) (Table 4.3.8). The UK
commercial fleet tuning data havc bccn miscd to givc a
tx:a.rn. trawl set, bascd on length samplcs from beam trawl
catches uscd with an all-gca.r ALK. These data could only
bc separ3tcd from thc otter trawl fleet length sampies for
the ycars after 1987, which makcs the series 2 years
shorter than in prC\ioUs assessments. A re-run of last
year's VPA with this rC\iscd data set shows a marginally
lower fishing mortality for 1993 compared to last ycar's
run.
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A preliminary inspcction of the quality of intcrnational
catch-at-age data was carricd out using separable VPA
with a refcrencc age of 4, tenninal F=O.5 and tcnninal
S=O.8. As last ycar, the log-eatch ratios for the fully
rccruitcd agcs (3 and oldcr) did not show any pattcrns or
!arge rcsiduals (available in ICES stock fJ.lcs).
As last ycar, the O-group serics from the SUI'vcy was
removcd, as wcIl as the data for agcs 4 and upwards, sincc
thcse data wcre sparsc and contributcd little to the asscs-
smcnt
Tbc tuning data wcre examincd for trends in catchability
by carI)ing out Laurcc-Shcphcrd (US) tuning runs
"ithout shrinkage, using data for cach of the thrcc fleets
indi\idually. AIthough catchability was variable in the
less weIl-samplcd agcs, examination of the residuals and
regression slopcs revcalcd no apparent trends (available in
ICES fJ.les).
Exploratory XSA-runs
Trial runs \\ith q dependcnt on ycar dass strength for
ages less than 3 gave slightly highcr standard errors for
age 3, hencc there was no nccd to change last ycar's
settings for this parameter. A comparison of catchability
vaIues at age suggcstcd that it was not appropriate to
change the "q-platcau".
For age 1 the SUI'\'CY is given 22% of the weight, the rest
being pro,ided by the population shrinkage mean (no
fishing mortality, bccausc there is no commercial catch at
this agc). For age group 2, the weight is almost equally
di\idcd between the SUI'\"cy and the P-shrinkage, and both
give approximately the same cstimatcs of SUI'\ivors. From
age group 3 the commcreial fleets start to contribute \\ith
pcrecntagcs between 10 and 20. For older agcs, the
Bclgian bcarn trawl fleet tends to have the highest weight,
and gh-es the highest estimatcs ofSUI'\ivors in most agcs.
4.3.5 VPA results
Tbc final VPA output is gi\-en in Table 4.3.10 (fishing
mortalitics) and Table 4.3.11 (stock numbers). A
summary ofthe VPA is gh-en in Table 4.3.12 and trends
in )ield, fishing mortality, rccruitment and spa\\ning
stock biomass are shO\\n in Figurcs 4.3.3 a&b.
Tbc VPA estimatcs indicate that F has continually
incrcased from about 0.25 in the 1970's to a peak ofO.67 •
in 1990. Sincc thcn F has varied between 0,40 and 0.50.
Tbe lower mean Fs in 1991 and 1992 rnay be explained
by the grcatcr time sPent by bcarn-trawl fleets in other
fishing arcas. For comparison, a referencc F3-7 (for the
agcs which are most abundant in catchcs) has been
supplicd togcthcr "ith the standard F4-8 used for the
prcdiction.
To test for the cffcet of shrinkage on the analysis, F
shrinkage SEs ofO.3, 0.5, 0.8 and 1.0 were uscd in further
XSA runs. Tbc trends in mcan F for these runs (in ICES
stock filcs) show very little inßuencc of shrinkage.
Retrospcctive analyses showcd that the Icvel of shrinkage
has no cffcet on rcducing the bias in retrospcctive patterns
ofmcan F or SSB (Figure 4.3.2a&b). Tbc shrinkage value
ofO.5 used in last ycar's asscssment was thcrefore chosen
for the final run.
Final XSA-run
Tbc settings for the final XSA-run were the same as last
ycar, ie: catchability dependcnt on stock size for agcs < 4,
catchability independent of age for ages >= 7 and a
shrinkage ofO.5.
Tbc rcsiduals of the final XSA-run arc shO\\n in Figure
4.3.2.
Tbc residuals from the commercial fleets at age 2 are
largcr than the SUI'\"cy residuals at the same age, probably
bccausc age 2 is not weIl representcd in the commcrcial
catchcs. Tbc fully rccruitcd ages (3 and oldcr) did not
show any patterns or large residuals. Tbc poor SUI'\"cy
residuals at age 5 are rcsultcd in the removal of SUI'\'CY-
data above age 4.
Tbc XSA tuning diagnostics are given in Table 4.3.9.
Tbe rccruitment has fluctuated about the avcrage value
"ithout any trend. HO\\'C\-er, the 1989 )'Car dass (9.3
millions) has bccn outstanding and is ofsimilar sizC to the
1970)'Car dass (9.2 millions), not shO\\n in the standard
graphs (Table 4.3.12). SSB is estirnated to have declined
to below half the lcvel in the 1970's, but tcmporally
increascd in 1992 duc to the contribution ofthe good 1989
ycardass.
4.3.6 Rccruitmcnt
As the SUI'\'CY data have already been indudcd in the XSA
analysis, gi,ing impro\'Cd cstimation ofthe recruiting ycar
dasscs, the WG acccpted the 1992 )'Car-dass estimatcs.
An RcrJ run was carricd out, using O-group SUI'\"cy
indices for 1988-1994. Howcver, thcre are only 4 data
points available to fit the regression (only preliminary
data from the 1995 Septcmber Corystes beam trawl SUI'\"cy
were availablc at the meeting), Tbe l-group index, being
the only one available for the 1993 estimatcs, has already
bccn accounted in XSA. Tbercfore and it was conduded
the RcrJ rcsults arc riot suitable for prcdiction. Tbc 1-
group index has already bccn accounted for in XSA.
Taking into account that in the VPAalmost 80% of the
1993 ycar dass is estimatcd by population shrinkage, it
was dccided to rcplacc the XSA estimatcs by the GM (4.8
millions).
•
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Thc GM recruiunent for agc 1 was also used for the 1994
and 1995 year classes.
4.3.7 Yield per rccruit and catch prediction
Input data for )ieId per rccruit and catch prcdiction
calculations are givcn in Table 4.3.13. Thc fishing pattern
is the average ofthe ycars 1992-1994, re-scalOO to mean
F(l994). Weight at age in the catch and in the stock arc
averages for the ycars 1992-1994. Stock numbers at ages
3-10+ in 1994 were taken from the VPA
Rcsults of )ield per recruit analysis are givcn in Tablc
4.3.14 and are plotted in Figure 4.3.3e. Fo.l and Fmax are
estimatOO at 0.10 and 0.24 respectively which are 20%
and48%ofFin 1994.
A plot ofrccruiunent against spa\\ning stock size is gi\'Cn
in Figure 4.3.4, providing thc values for Fhigh (0.45), Fmed
(0.33) and F10w (0.17). Currcnt F is estimatOO to be just
abO\'C Fhigh. Ho\\'Cver thc scatter of points indicate that
rccruiunent seems to be independent ofSSB.
Results of thc catch prcdiction are given in Tables 4.3.15
and 4.3.16 and are shO\\n in Figure 4.3.3d. For 1995, it is
assumOO that fishing mortality will continue at thc 1994
level (F4-8u = 0.50), as this gives catches just under the
1995 TAC ofl,100 l
The status quo prcdictions for landings in 1995, 1996 and
1997 arc 1,0271, 966 t and 930 t rcspectiveIy. The SSB is
predictOO to decrcasc slightly from 2,3OOt in 1995 to
2,2001 in 1996 and 2,1001 in 1997, being just abO\'C the
historically 10\\'Cst level (2,000t) observOO in 1991.
The percentagc contribution of reccnt ycar classes to the
catch in 1996 and thc SSB in 1997 are shO\\n in Table
4.3.17. The assumOO GM recruiunent accounts for 30%
of the landings in 1996 and 47% of the 1997 SSB.
HO\\'C\'Cr, in \iew of the stability of recruiunent in this
stock, this should not undermine the prcdiction.
4.3.8 Scnsith'ity anal,)"sis
A sensiti\ity analysis has bccn carried out, using a linear
method described by Cook (1993) and used at pl'C\ious
meetings of the Working Group on Assessment of North
Sea and Skagerrak demersal spccies. The input values arc
presented in Table 4.3.18. It should be notOO that this
model calculates SSB at the start of the ycar, whereas the
prcdiction calculates SSB at spa\\ning time. The results
are given in FigUres 4.3.5-7. These indicate tha1, apart
from the cJfect ofcJfort multipliers for 1995 and 1996, the
estirnates of catch and SSB for 1995 and 1996 are most
sensitive to the population size and weight of 3 to 6 ycar
olds.
The cumulath'C probability distribution is given in Figure
4.3.7. ACFM attention is dra\\n to the fact that SSB is
here calculated at the first ofJanuaI)' and, i.e. 2,000 t SSB
at spa\\ning time is roughly equivalent to 2,400 tat the
first ofJanuaI)'.
4.3.9 Comments on this assessment
As last ycar, the VPA is bascd on two commercial fleet
data and an additional survey data-series. HO\\'C\'Cf, thc
\'Cssel used in this SUfVey is large and not ahle to fish in
nearshore arcas. Consequently, the O-group index may not
be a reliable representation ofahundance.
Although the l'C\ision of the UK (England & Walcs)
beam trawl commercial fleet series (see section 4.3.4)
reduced its time series by 2 years, its contribution to the
different age groups in XSA were only rnarginally
different.
It appcars that there is a slight over-estimation of F for
this stock in rccent ycars, and under-estimation of SSB.
4.3.10 Management considerations
During the period 1978-1986 landings increased
accompan)ing an increasing trend in fishing mortality.
Spa\\ning stock biomass has been declining since the
carly 1970's but a good 1989 ycar dass has temporally
haltOO the decline. Fishing mortality has recently been
high, and present cJfort \\ill cause SSB to decline to just
abO\'C the historie 10w.
There is no evidenee to suggest that recruitment is
reduced at the low levels of SSB obsen'ed in the scries
. ,. t.,
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Table 4.3. 1. Celtic Sea SOLE. Divisions Vllf and VlIg. Nominallandings (tonnes), 1982-1994.
Data used by the Working Group
Cuuntry 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 l
Belgium 819 871 786 786 1.092 704 725 660 689 839 516 512 611
France 100 124 115 126 92 72 89 97 100 80 136 103 94
Ireland 3 48 4 13 12 9 15 32 41 N/A 4 28 47
UK(Engl.& Wales) 206 330 361 403 404 437 317 203 359 395 325 285 264
Others 10
Total 1.128 1.373 1.266 1.328 1.600 1.222 1.146 992 1.189 1.324 981 928 1,016
Unallocatcd -217
Total used by Working 1.128 1.373 1.266 1.328 1.600 1.222 1.146 992 1.189 1.107 981 928 1,016
Graup in Assessment
'Preliminary
Table 4.3.2. Celtic Sea Sole. Indices of effort.
Belgium
Beam traweYear
1971
1972
1973
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986
1987
1988
1989
1990
1991
1992
1993
1994
England & Wales
Otter trawl
45.7
45.3
38.9
33.5
75.6
27.2
27.1
23.8
26.4
24.1
19.2
17.6
23.2
25.2
21.2
24.4
20.1
17.6
22.6
18.6
16.0
13.8
9.5
England & Wales
Beam trawl l
18.70
20.72
38.76
25.62
20.26
30.77
40.81
35.78
39.64
36.99
"
11.06
8.44
17.39
18.83
16.38
28.07
24.11
18.09
18.90
29.02
35.38
28.77
34.95
33.48
40.49
52.46
37.23
42.92
53.58
40.27
18.05
25.48
28.13
34.52
•
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1Division VIIf only - Fishing hours (xlO"'3) corrected for fishing power
~Fishing bours (x 10"'3) corrected for fisbing power using P = 0.000204 BHP"'1.23
Table 4.3.3. Celtic Sea SOLE. CPUE indices.
England & Wales otter trawl' Belgium BT2 England & Wales BT'
Year Division Vllt Division VIIg3 Division VIIf + 9 Division Vllt
1971 47.92
1972 2.42 2.11 37.06
1973 2.45 0.98 39.47
1974 2.10 1.83 37.81
1975 1.82 1.79 31.41
1976 2.02 1.30 30.50
1977 1.84 1.21 27.90
1978 1.82 1.17 23.35 13.99
1979 1.80 1.15 33.19 14.83
1980 1.86 - 1.55 29.73 18.99
1981 1.45 0.60 24.03 13.58
1982 1.73 0.56 25.93 11.79
1983 2.22 1.14 22.18 13.50
1984 1.53 1.70 20.78 13.59
1985 1.55 1.55 17.94 12.52
1986 1.38 0.99 17.83 10.94
1987 0.94 1.15 17.32 7.31
1988 0.62 0.27 15.29 4.39
1989 0.99 0.87 11.33 5.38
1990 0.76 0.67 15.64 5.98
1991 0.69 0.85 24.24 4.80
1992 1.00 1.25 18.57 4.14
1993 0.55 0.25 15.21 4.80
1994 0.90 0.27 13.94 4.27
1 Kg/hr corrected tor GRT.
2Kg/hr corrected tor tishing power using P = 0.000204 BHP"1.23 (revisedl
3Division VIIg (East) .
•
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Table4.3.4
. Run title : Sole, Cel ti c Se. (run: XS1/002)
At 7-Sep-95 17:21:01
Table Catch nuncel"S at age NUll)ers·'0-·3
YEAIl, 1971 , 19n, 1973, 1974,
ACE
"
0, 0, 0, 0,
2, 388, 538, 363, 158,
3, 27', 897, 1878, 4/05,
10, 1347. 312. 7&.6, 877,
5, 628, 666, 304, 1018,
6. 435, 327, 351, 212,
7. 539, 212, 119, 243.
8. 766, 231, 110, 99.
9, 378. 312. 116, 111,
"'P, 1226, n6, 644, 550,
TOTALHUM, 5978, 4221, 4631, 3113,
TONSUNO, 1861, 1278, 1391, 1105,
SOPCOF :::. 100, 100, 100, 100,
Taele taten nUlCel"S at age NUll)el"s·'0-·3
YEAIl. 1975. 1976, 1977, 1978, 1979, 1980, 1981, 1982, 1983, 1984,
AGE
"
0, 0, 0. 0, 0, 0, 0, 0. 0, 0,
2. 123. 314, 314, 320, n8. 666, 61', 342, 643, 676,
3, 298, 840, 438, 7f.5, 577, 985, 685, 832, 10n, 850,
f., 349, 564, 349. 341, 769, 887. 804, 309, 725, 609,
5, 662, 616, 271, 155, 214, 592, 1005, 467, 282, 54'3,
6, 315, 563, 244. 160, 159, 182, 382, 280, 347, 185,
7, 114, 263. 4tI4, 100, 203, 63, 152, 207, 224, 278,
8, 106, 132, 120, 199, 128. 97, 122, 92. 191, 107,
9, 70, 198, 28, 71, 158, 101, 95, 111, 52, '-7,
+<]l), 385, 466, 365, 174, ii'j , 355, 386, 326, 319, 27!.,
TOTALlIUM. 2422. 3956, 2533, 2265, 2n1, 3928, 3642, 2966, 3855, 3571,
TONSLANO, 919, 1350, 961, 780, 954, 1314, 1212, 1128, 1373, 1266,
SOPCOF :::. 100, 100, 100, 100, 100, 100, 100, 100, 100, 100,
•
Run title : Sole, Celtic See (run: XS1/002)
At 7-Sep-9S 17:21:01
Tal::lle taten null:lel"S at age Nurber-s"'0--3
YEAIl, 1985, 1986, 1987, 1988, 1989, 1990, 1991, 1992, 1993, 1994,
AGE
"
0, 0, 0, 0, 0, 0, 0, 0, 0, 0,
2, 201, 503, 328, 547, 498, 284, 1666, 497, 397, 289,
3, 1511, 1320, 988, 48Z, lZ09, 1019, 724, 1728, 876, 831,
4, 786, 1194, 823, 914, 624, 1205, 585, 642, '117, i74,
5, 579, 536, 596, 459, 645, 4tI9, 41.6, 4tI3, 333, 889,
6, 304, 365, 282, 402, 246, 463, 130, 243, 194, 287,
7, 103, 197, 212. 132, 195, 141, 137, 56, 158, 147,
8, 144, 89, 103, 81, 85, 118, 49, 63, 66, 68,
9, 7S, 105, 63, 70, 25, 51, 36, 34, 88, 43,
~, 247, 334, 186, 279, 106, 132, 158, 93, 110, 161,
TOTALlIUM, 3950, 4643, 3581, 3366, 3633, 3822, 3931, 37!9, m9, 3489,
TONSLANO, 1328, 1600, 1222. 1140, 992, 1189, 1107, 981, 928, 1016,
SOPCOF :, 100, 100, 100, 100, 100, 100, 100, 100, 100. 100,
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Table4.3.5
Run title : Sole, Celtic: See (iUn: XS1/002)
At 7-SeQ-95 17:21:09
Tacle 2 Catch weignts at age (leg)
rEAIl, 1971, 1912. 1973, 1974,
AGE
"
.1000, .1000, .1000, .1000,
2, .1460, .1340, .1S10, .1540,
3. .1470, .1820, .2080, .1990,
4, .1900, .2170, .2610, .2foiO,
5, .2300, .2820, .3040, .2990,
6, .3470, .3170, .3690, .3870,
7, .4110, .3350, .3730, .4570,
8, .3670, .4030, .42BO, .4820,
9, .3690, .3850, .5350, .5990,
+gp, .4660, .5450, .5830, .6250,
SOPCOfAC, .9999, 1.0004, 1.0000, .9995,
",
Table 2 Coltch weights at age (leg")
YEAIl, 1975, 1976, 1977, 1978, 1979, 1980, 1981, 1982, 1983, 1984,
ACl:
"
.1000, .1000, .1000, .1000, .1000, .1000, .1000, .1000, .1000, .1000,
2, .1780, .1860, .1860, .1630, .1840, .1660, .1670, .1800, .1860, .1790,
3, .1980, .2080, .2200, .2230, .2190, .2230, .2080, .2160, .2470, .2.280,
4, .2520, .2460, .2740, .2930, .2650, .2920, .2780, .2940, .3120, .3000,
~
.3240, .3100, .3670, .3950, .3960, .3730, .3450, .3960, .3840, .3990,.,
6, •.3760, •.3110, .4000, .4420, .4580, .4820, .4080, .4980, .4600, .t.a40,
7, .5730, .4300, .4870, .5200, .5280, .5550, .4800, .5120, .5520, .5640,
8, .4670, .4490, .4730, .5170, .5320, .5080, .5370, .5740, .5970, .5860,
9, .5150, .4670, .5920, .5550. .6320, .6120, .6690, .5820, .5220, .7380,
+91', .6910, .6740, .6650, .7820, .7350, .7450, .6390, .7360, .1200, .7S90,
SOPCOFAC, 1.0003, .9995, 1.0008, .9993, 1.0003, .9997, .9998, .9999, 1.0000, .9995,
•
Run title : Sole, Celtic Se. (Nn: XS1/002)
At 7-S~-95 17:21:10
TaCle Z catd1 _ights .1t .1g. (leg)
YEAR, 1985, 1986, 1987, 1988, 1989, 1990, 1991. 1m, 1993, 1994.
AGe
1. •1000, .1000• .1000. •1000, .1000. .1000, .1000• •1000, .1000• .1000,
2. •1900. •1650. ;1690. •1630• .1370, .1730 • .1770 • •1710, .1490 • .1620,
3. .2150. •2140. .2150, •2190. •1760. .2180• •2500 • .2040• .1950• .1990,
4, •2920. .2980• •2800, •257t:1 • •2450. •2780 • ..3070. •2730• .2540 • .2670 •
5, •4080. •4100 • •3980 • .3780• •3250. •3540, .3640 • •3480 • .3430 • .3110,
6. .4120. •4670, •4710 • .4600, •4600 • •3850 • .4470. .3920. .4170• .3690,
7, .47'90. .5420, •5140, •5120, .4870. .4fl6O • •4910. .4690• •4500 • .4690•
8. .54aO. •5790, .6160• .6170, .5860, •5420, .5480. .4940, .4800• .5090,
9. •62~. •6840, •6930 • .6030. •6000 • •63~ • •6220 • .4670 • .S100 • .4690,
~, •7290. •7350. .7400. .6830. •7090 • .1400 • •7130 • .6390 • .6480. .5700,
SOPCOFAC. 1.0005. •9998, 1.0000• .9997, 1.0004, 1.0000, 1.0017, 1.0000. 1.0003, .9993,
; ....'" • ':<'} ~
171
Table4.3.6
Run t;tle : Sole, Celt;c See (M.In: XSlI002)
At 7-Sep-9S 17:21:24
Tacle 3 Stock weigllts at age (leg)
YEAR, 1971, 1972, 1973, 1974,
AGE
1, .0900, .0900, .0900, .0900,
2, .0760, .1130, .1130, .1130,
3, .1360, .1570, .1420, .1590,
"
.1900, .2220, .2030, .2210,
5, .2390, .2980, .2630, •.3050,
6, .4060, .3510, .3340, .'500,
7, .t.no, .3520, .3220, .t.480,
8, .3890, .5930, .10000, .t.640,
9, .3400, .t.t70, .5390, .6240,
~P, .5820, .6010, .5820, .6710,
Tacle 3 Stock we;gllts at age (leg)
YEAR, 1975, 1976, 1977, 1978, 1979, 1980, 1981, 1982, 1983, 1984,
AG!;
"
.0900, .0900, .0900, .0900, .0900, .0900, .0900, .0900, .0900, .0900,
2, .1130, .1130, .1450, .1130, .1130, .1130, .1130, .1130, .1130, .1180,
3, .1410, .1600, .1740, .1670, .1630, .1570, .1590, .1640, .17S0, .1730,
4, .2150, .2100, .2360, .2570, .2550, .2380, .2.320, .2550, .2620, .2740,
5, .2950, .2690, .3660, .3600, .3920, .3540, •.3060, .3560, .3100, .4290,
6, .3530, .3540, .3920, .4130, .'370, .3940, .3850, .4870, .4880, .5170,
7, .5930, .4320, .4540, .5210, .4850, .6220, .t.620, ' .5430, .mo, .6410,
8, .42.30, .4620, .5050, .5080, .5950, .5560, .5510, .6100, .6060, .6130,
9, .t.650, .'250, .9070, .5600, .6570, .7040, .7370, .7660, .t.640, .3360,
+9P, .7110, .7280, .7010, .7830, .6970, .7720, .6620, .8560, .8230, .9780,
•
•
Run title : Sol., C.lt;c S•• (n.1: XS1/002)
At 7-Sep-95 17:Z1:24
Table 3 Stock weights at age (leg)
YEAA, 1985, 1986, 1987, 1988, 1989, 1990, 1991, 1992, 1993, 1994.
AGE
1, .0900, .0900, .0900, ,.0900, .0900, .0900, .0900, .0900, .0900, .0900,
2, .1130, .1130, .1130, .1130, .1130, .1130, .1130, .1130, .1480, .1130,3, .17'50, .1800, .1530, .1580, .1520, .1640, .17'90, .1840, .1960, .1350,
4, .2680, .2730, .2420, .mo, .2270, .2470, .2300, .2650, .2670, .2270,
5, .4120, .3980, .3610, .3630, .3080, .3690, .3560, .3880, .:3'nO, .:3290,
6, .4330, .4620, .4730, .4060, .4650, .4760, .5360, .4980, .4700, .4300,
7, .4020, .5460, .46aO, .6870, .5460, .S230, .3760, .7510, .~920, .5210,
8, .4800, .6360, .5870, .6870, .5260, .7'530, .8590, .7540, .5760, .5990,
9, .9440, .8900, .8200, .6760, .5420, .8470, .7350, .l.750, .6:360, .6610,
+gp, .7WO, .8430, .8380, .8170, .7540, .9740, .6550, ~S960, .7280, .7610,
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Table 4.3.7 Celtic Sea Sole. Annual length distributions by fleet 1994.
---------------1
UK lEngland & Wales) Belgium
Length All gears All gears
(ern)· Beam trawl (minus beam)
21 44 0
22 42 190 0
23 1187 614 0
24 8269 2174 72201
25 13210 3214 222462
26 21.816 7512 166374
27 37401 7735 233029
28 46755 9346 259157
29 45144 8090 244105
30 45798 8613 208600
31 58770 17974 166592
32 54687 6458 137854
33 49451 5497 124948
34 43920 4588 85305
35 39724 5926 65984
36 32598 5681 35274
37 26873 4196 23070
38 21409 4191 16424
39 13266 2620 7644
40 9854 2622 7323
41 9164 1612 5650
42 10489 1777 6072
43 6983 951 3863
44 3938 813 2366
45 4052 482 1275
46 3217 280 575
47 1002 14 253
48 791 61 0
49 119 268 210
50 126 0 199
51 0 14 0
52 0 0
53 0 0
54 11 0
Total 610066 113557 2096809
• Lower limit tor UK data, nearest cm. tor Belgium.
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~ Tahle 4.3.8. Sille illllle Ccltk Sca (Oivisiolls VIII" lIml VlIg) Tlillilig Dala.
IIdgiulII lleam Trawl
Calch. Calch. Calch. Cal\:h. Cal\:h. Calch, Caleh. Catch. Caleh. Caleh. Cal\:h. Calch. Caleh,
Ycaf Hforl age 2 age J age" age 5 "gc 6 agc 7 "gc 8 agc 9 al:c 10 agc 11 agl: 12 agc 13 agc 14
1971 11.06 111 17 JIW 179 12'1 15~ 218 108 32 107 76 21 40
1972 8.44 1J2 220 76 Ibl 80 51 57 76 39 23 ''1 38 H
1973 17.39 179 926 368 150 17l 58 5~ 57 108 32 23 21 45
1914 111.83 102 287 565 270 136 lS6 6'! 79 90 75 38 39 J7
1975 16.38 69 167 195 J70 176 64 59 39 n. 29 37 111 13
1916 211.07 199 5J3 JS7 391 357 167 IW l2S 40 11 21 SI 3S
1917 24.11 220 307 244 190 170 2113 IW 20 35 39 36 18 S2
19111 111.09 173 40l IIIS 114 86 5~ 108 38 11 21 61 8 9
1919 18.90 222 379 506 141 IO~ IH IW 103 J5 12 16 4 6
1980 29.02 438 6H Sill 3119 119 4S 63 66 92 22 15 16 10
1981 lS.39 429 4111 S6S 286 2611 101 IIb 67 86 14 H IJ 13
1982 28.77 24S 594 221 n4 21Xl 148 66 110 5~ 19 41 16 2S
19113 34.95 363 605 409 159 196 127 1011 29 ~ 32 15 12 12
1984 33.48 372 467 334 300 IlI2 IS3 59 26 26 16 H 19 18
1985 40.49 52 909 411 l72 21111 7S 104 46 68 15 29 16 10
19116 S246 317 900 1123 359 230 140 49 58 65 29 50 6 ,9
1987 H.23 247 664 4311 lH 191 119 47 29 20 4 I~ 2 16
19118 42.92 362 293 601 250 197 17 SI 16 26 19 19 13 16
19119 51.58 244 61111 428 411 179 145 62 13 24 10 19 3 17
19911 40.27 2JI 742 661 1111 HO 70 59 17 26 12 2 .. 12
1991 1805 1028 180 22S lJl 29 26 9 7 13 8 4 I 2
1992 15.48 J27 1062 316 210 911 14 14 7 9 5 I I 2
1991 28.13 296 61S 629 161 81 75 38 36 19 4 2 I I
1994 34.S2 20S 524 521 S30 116 71 20 IS 16 1I 6 5 7
Table 4.3.8. (Colltinued) Sole in die Cellic Sea (Divisions VIIf amI Vllg) Tuning Dala.
HK (E & W) vnr Bcam Trawl
Calch, Calcit, Calch, Calch, Calch, CaIch. Caldl. Calch. Calch, Calch, Calch. Calch, Calch.
Ycar Efforl agc 2 agc 3 agc 4 agc 5 agc 6 agc 7 agc 8 agc 9 agc 10 agc 11 agc 12 agc 13 agc 14
1987 38.76 52 199 251 157 53 61 37 22 8 12 16 13 4
1988 25.62 59 73 97 101 139 23 11 17 28 13 6 25 3
1989 20.26 96 163 43 34 IS 11 6 5 I 2 1 1 1
1990 30.77 9 84 231 101 96 32 28 17 11, . 5 I 2 3
1991 40.81 76 122 168 159 55 62 23 17 11 14 3 5 5
1992 35.78 48 216 94 75 61 19 23 12 13 5 2 I I
1993 39.64 25 77 190 73 52 37 11 25 10 6 5 2 3
1994 36.99 15 86 62 1I1 34 28 20 11 13 9 7 4 3
J Revised
E & WCorysles Survey (V1If+g)
CaIch, Calch, Calch, Calch, Calch, CaIch, Calch. CaIch, Calch. Catch, Calch,
Year Elforl age 0 agc I agc 2 age 3 agc 4 agc 5 agc 6 agc 7 agc 8 agc 9 agc 10
1988 74.120 22 60 242 36 14 4 0 0 0 0 6
1989 91.909 132 204 304 162 18 14 6 4 2 2 4
1990 69.858 21 269 219 35 11 3 5 2 0 0 1
1991 123.410 40 297 638 83 21 18 5 0 3 2 1
1992 125.078 5 493 325 174 37 23 12 I 2 1 S
1993 127.672 6 207 436 52 30 2 3 2 1 1 2
1994 i20.816 1 424 430 133 23 11 9 0 0 3 3
Onlyagcs 1 ·2 and 3 laken for assessmenl
-~
Table 4.3.9
Lo.es~oft VPA Version 3.1
7-Sep-95 17:17:16
Extended Survivors Analysis
Sole, Celtic Sea Crun: XS1/002)
CPUE data fram file /users/fish/ifad/ifapwork/wgssds/sol_celt/FLEET.002
euch data for 24 years. 1971 to 1994. Ages 1 to 10.
Ft eet, First, Last, First, Last, Alpha, Beta
, year, year, age , age
FLT10: Belgil.lll Be_ , 1971, 1994, 2, 9, .000, 1.000
FLT11: UKCE.w) Vllf , 1987, 1994, 2, 9, .000, 1.000
FLT12: UKCE~) VIIf , 1988, 1994, 1, 3, .150, .850
Time series weignts
Taoered time weignting appl ied
Power = 3 over 20 years
eatchabilityanalysis
Ca~chability dependent on stock size for ages < 4
Regression type = e
l4ini_ of 5 points used for regression
Survivor estimates shrunk to the population mean for ages < 4
Catcnability independent of age for ages >= 7
Terminal population estimation
Survivor estimates shM.l'lk towards the mean F
of the final 5 years or the 5 oldest ages.
S.E. of the mean to which the estimates are shrunk :: .500
Mini_ standard error for population
estilll8tes derived fram eaen fleet:: .300
Prior weighting not applied
Tuning converged after 31 iterations
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Table 4.3.9 (cont'd.)
Lecr catchability residuals.
Fleet FLT10: Belgiu. Beam
Age 1971, 19n, 1973, 1974
1 , No data for this fleet at this age
2 , 99.99, 99.99, 99.99, 99.99
3 , 99.99, 99.99, 99.99, 99.99
4 , 99.99, 99.99, 99.99, 99.99
S , 99.99, 99.99, 99.99, 99.99
6 , 99.99, 99.99, 99.99, 99.99
7 , 99.99, 99.99, 99.99, 99.99
8 , 99.99, 99.99, 99.99, 99.99
9 , 99.99, 99.99, 99.99, 99.99
Age 1975, 1976, 1977, 1978, 1979, 1980, 1981, 1982, 1983, 1984
1 , No data for this fleet at this age
2 -.40, .35, .00, •lS, .18, .95, .31, -.02, .21, '.08
3 -.34, .37, .18, .09J .08, .05, .20, .11, '.03, '.21
4 - .29, - .01, - .05, .11, .44, .28, -.08, -.16, -.26, - .35
5 .11, .28, -.08, ••50, .19, .24, -.12, .05, -.26, -.01
•
6 .30, -.08, .07, - .25, -.04, '.01, .22, .18, -.22, - .18
7 .52, .21, .33, -.39, .58, -.97, .24, .45, .12, .17
8 -.24, .84, .08, .02, .31, -.20, -.25, .49, .61, '.09
9 .18, .35, .14, -.10, .27, .01, .06, .29, -.01, -.09
Age 1985, 1986, 1987, 1988, 1989, 1990, 1991, 1992, 1993, 1994
1 No data for this fleet at this age
2 , '1.91, -.35, .18, •• 16, -.50, ·.20, 1.32, .53, .26, -.22
3 -.07, ••01, '.20, ·.55, ·.46, .23, .35, .35, .36, '.12
4 -.14, •• 10, -.01, - .21, '.14, .18, .14, .23, -.02, .31
5 .10, ·.06, -.01, -.06, - .13, -.01, .07, .29, -.21, .15
6 -.01, .04, .32, -.06, .05, .15, '.37, .03, -.21, .20
7 '.15, -.03, .62, -.04, .18, .17, -.56, '.92, .36, .09
8 .15, -.37, - .23, .53, .13, .31, -.44, -1.12, .46, -.55
9 -.03, -.10, .04, ·.07, - .31, -.17, '.32, -.48, .22, .00
Mea" log catehability and standard error of ages with catchability
independent of year class strength and constant w.r.t. time
•
Age ,
l4ean Log ~,
S.E(Log ~),
4,
'4.8959,
.2085,
5,
-4.9189,
.1610,
6,
-4.9390,
.1985,
7,
-5.0240,
.4484,
8,
·5.0240,
.5116,
9
'5.0240,
.2281,
Regression statistics
Ag" with q ~dent on year cl... strength
Ag8, Sl~ , t-value , Interc~t, RSquare, No Pts, Reg s.e, l4ean Log ~
2, .55, 1.063, 7.11, .35, 20, .39, -6.15,
3, .87, .427, 5.52, .50, 20, .27, '5.11,
Ag" with q i~lCient of year class strength ancI constant w.r.t. time.
Age, SlOj:le , t-value , Interc~t, RSquare, No Pts, Reg s •• , Mean Q
4, 1.12, -.442, 4.55, .57, 20, .24, -4.90,
5, .89, .673, 5.16, .80, 20, .15, -4.92,
6, .77, 1.523, 5.33, .81, 20, .14, '4.94,
7, .73, .890, 5.31, .52, 20, .33, -5.02,
S, 1.09, -.217, 5.03, .36, 20, .58, '5.08,
9, .79, 3.263, 5.10, .96, 20, .12, -5.11,
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Table 4.3.9 (cont'd.)
rteet FLn 1: UIC(E~) 'IIIf
Age 1985, 1986, 1987, 1988, 1989, 1990, 1991, 1992, 1993, 1994
1 , ~o data for this fleet at this age
2 , 99.99, 99.99, .57, .53, 1.53, '1.18, '.11, .27, '.56, '.91
.3 , 99.99, 99.99, .15, .17, .68, '.09, '.01, .02, ·.40, '.40
4 , 99.99, 99.99, .66, '.25, -.19, .67, •.30, .•22, '.29, '.62
5 , 99.99, 99.99, .16, .53, '.80, .66, .44, '.10, ' •.36, '.49
6 . 99.99, 99.99, - .16, .95, - .62, •.35, .29, .06, ·.15, '.67
7 , 99.99, 99.99, .63, '.02, •• 71, •.37, .20, '.24, .03, ••20
8 , 99.99, 99.99, .20, .22, -.52, .54, •.39, -.25, '.41, .09
9 , 99.99, 99.99, .43, .41, .42, .32, .46, .43, .22, •.33
~an log catchability and standard error Qf ages witn catcnability
inaepenoent of year class strengtn and constant •• ~.t. time
Age ,
Mean Log 0,
S.ECLog c),
10,
·{j.1689,
.47S6 ,
5,
'5.9066,
.5305,
6,
'5.7785,
.5307,
7,
'5.7357,
.4050,
8,
-:.7357,
•.3898,
9
'5.7357,
.5019,
Regression statistics
Ages witn q deoenaent on year class strength
Age, Sleoe , C'value , Intercept, ilSquare, No Pts, lieg s.e, l4ean Leg q
2, .97, .023, 8.15, .12, 8, .94, '8.14,
3, .78, .552, 7.02, .53, S, .30, -6.70,
Ages witn q ind~t of year class strengtn and constant w.r. r. time.
- Age, Slooe t'value tnterceot, RSQUare, No Pts, Reg S.e, l4ean ~, ,
4, 1.09, '.121, 6.02. .23, 8, .56, '6.17,
5, '6.71, -2.m, 16.01, .02, 8, 2.76, -5.91,
6, .!l6, .666, 6.04, .41, 8, .37, '5.78,
7, 1.16, ·.170, 5.71, .17, 8, .51, '5.74,
S, 1.14, '.209, 5.76, .28, 8, •Ita, '5.70,
9, 1.15, ·.7S3, 5•.37, .81, 8, .20, '5 •.30,
•
Fleet FLT12: U1C(~) 'IIIf
Age 1985, 1986, 1987, 1988, 1989, 1990, 1991, 1992, 1993, 1994
1 , 99.99, 99.99, 99.99, '.95, .16, '.14, .14, .5S, •.21, .33
2 , 99.99, 99.99, 99.99, ·.19, .11, .11, ·.13, ·.14, .05, .18
.3 , 99.99, 99.99, 99.99, -.15, .65, ·.27, ·.03, .04, '.54, .32
4 , No data for this fleet It trlis Ige
5 , No data for tnis fleet It this Ige
6 , No data for this fleet It tnis Ige
7 , No data for this fleet It tnis Ig.
a , No data for tnis fleet It this 19.
9 , No data tor tnis fleet Ir tl\i$ age
Regression statistics
Agas wit" q dependent on year claaa str~tn
Age, Slooe , t'value , tnterc~t, RSquare, No Pts, !leg s.e, l4ean Log q
,, 1.03, ·.037, 7.54, .26, 7, .55, ·7.57,
2, 1.43, '1.717, 6•.39, .76, 7, .18, '7.00,
3, .66, .946, 8.0S, .62, 7, .26, '8.04,
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Table 4.3.9 (cont'd.)
Tenn;nal yeer surv;vor and F s~r;es
Age Catchabi li ry deoendent on age and year class strength
'feer class : 1993
Fleet, E5t;meted, lnt, Ext, Val", N, Scaled, E5t;mated
, Survivors, s.e, S.e, Rat;o, , 'Jeignts, F
FLT10: Belgiua a... , 1., .000, .000, .00, 0, .000, .000
FLT1 1: UK(E~) VI If • 1., .000, .000, .00, 0, .000, .000
FLT12: UK(E~) VII f , 6679., .52' , .000, .00, 1, .2'5, .000
? sllrinlcag. meen 4463.,
.2.7.. " .785, .000
F shrinkage meen C.,
.50 .. " .000, .000
'Jeignted predict;on
Survivors, lnt, Ext, N, Val", F
at ena oi yeer, s.e, s.e, , Ratio,
4868., .2.10, .36, 2, 1.1.78, .000
e
Age 2 Catchabi l iry deoendent on aga and year cla55 strength
'feer claS5 : 1~,
Fleet, Estimeted, lnt, Ext, Val", N, Scaled, Eseillllted
, Survivors, s.e, s.e, Ratio, , 'Jeigtlts, F
FLT10: Belgi.. B... , 2533., .740, .000, .00, 1, .048, .103
FLT1 1: UK(E~) VI If , 127'2., .950, .000, .00, 1, .029, .196
FLj12: UK(E~) VII f , 3426., .260, .166, .64, 2, .391, .011
P shrinicage meen , 3598. , .26". , .1017, .074
F shrinicage meen 1805. ,
.50" " .115, .142
lJeigtlted prediction
Survivon, lnt, Ext, N, Val", F
at end of year, s.e, s.e, , Ratio,
3111. , .17, .13, 6, .774, .084
e Age 3 CueftllCi li ry ~ent on aga and y.ar clas5 strength
Yeer cla.. s 1991
Fleet, EstlllIIted, [nt, Ext, Ver, N, Scaled, Estimeted
, Survivon, s •• , s.e, Racio, , ....igtlts, F
FLT10: Belgi.. ae.a , 2'55. , .291, .132, .1.5, 2, .185, .312
FLT11: UK(E+W) VIIf , 1513., .354, .053, .15, 2, .125 , .1020
FLT12: UK(E+W) VIXf , 2880. , .221, .1102, .64, 3, .301, .243
p shrinkage mean 2328. , .27,,,, .303, .292
F shrinicage mean 1831. , .50,,,. .085, .359
lleigllted predlccion
Survivon, Int, Ellt, N, Val", F
sc end of yeer, S•• , S•• , , Ratio,
2272., .13, .09, 9, .644, .296
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Table 4.3.9 (cont'd.)
Catehacility constant ....1'.:. time and deQendent on age
lear class '" 1990
Fleet,
,
FLT10: Belgium Be.. ,
FLT11: UK(E~) Vllf ,
FLT12: UKCE~) VlIf
F shrinkage mean
IJeignted predic:ion
Est;mated,
SUl'Vivors,
1504.,
664.,
861. ,
1217. ,
Int, Ext, Var, N, Scaled, Est;mated
s.e, s.e. Ratio, , IJeights, F
.212, .037• .17, 3, .398, .398
.295, .155, .52, 3, .194, .746
.222, .170, .77, 3, .2!l9, .618
.50, •• , .139, .473
SUl'Vivors,
at end of year,
10n.,
Int,
s.e,
.14,
Exc,
s.e,
.12,
N,
,
10,
F
.525
Age 5 Catehability constant 101.1'.:. time and deoenaent on age
rea,. dass '" 1989
Fleet, Est;mated, Int, EJC.t, Var, N, Scaled, Estimated
, SUl'V; vors. s.e, s.e. Ratio, , IJeignts, F
FLTlO: Belgiua Be... , 1564. , .179, .136, .76, 4, .lo98, .432
FU11 : UKCE...... ) VII f , 1035., .2n. .122, .loS, lo, .196, .597
FLTl2: UKCE~) VI I f , 1221., .223. .055, .25, 3, .171, .526
F shrinKage mean 1338.,
.50", , .135, .490
\Je i gnced predi ct; on
SUl'Vivors,
at end of yea,..
1354. ,
Inc,
s.e,
.13,
Ext,
s.e,
.08,
H,
,
12,
Var,
Ratio,
.587,
F
.496
',.f"
Age 6 Catehability :onstant ....1'.:. time and deoenaenc on age
lear c:lass :z 1988
Fleet, Estimated, Inc, Ext. Va,., H, Sealed. Estirnated
, SUl'Vivon, s.e, s.e, Ratio. , IJeights, F
FLTlO: Belgiua Be_ , 470. , .161, • lOS, .65, 5, .550, .458
FLT11: UKCE...... ) VIlf , 291., .257, .147, .57, 5, .194, .662
FLT12: UKCE...... ) VIIf , 457., .224, .053, .23, 3, .128, .468
F snrinkage m.an 425., .50 .. , ,
.128, .496
Iolei gltted p,.edi cei on
SiJl'Vivors , Int, Exc, 11, Var, F
at end of year, s ••, s.e, , Ratio,
421., .12, .08, 14, .619, .497
Aga 7 CatehaDi li ty constant loI.r.t. tim. and dltl)endenc on age
leer clas. :I 1987
Fleet, Estimated, Int, Ext, Va,., 11, Scaled, Estirnated
, SUl'Vivon, s.e, s.e, Ratio, , IJeigncs, F
FLTlO: aelgiUl aa.. , 215. , .164, .092, .56, 6, .501, .502
FU11 : UKCE...... ) VIIf , 188., .249, .110, .f04, 6, .262, .556
FI.T12: UK(~) vtIf • 171 •• .227, .267, 1.18, 3, .O~, .598
F shrinlcaga mean 226., .50,,, , •156, .481
lJeighted p,.ediction
SUl'V i vors , Int, Ext, 11, Var, F
at end of year, s.a, S.e, , Ratio,
206., .13, .06, 16, .459, .518
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Table 4.3.9 (cont'd.)
Age 8 Catchability constant w.r.t. time and age (fixed at the value for agel 7
Yeal" cla55 = 1986
Fleet, Estimated, Int, Ext, Var, N, Scaled, Estimated
, Survivol"s, s.e, s.e, htio, , Weignts, F
FLT10: Belgi1.... BeM , 109., .183, .135, .74, 7, .433, .467
FLT11 : UK(E~) VII f , 132., .245, .076, .31, 7, .348, .398
FLT12: UK(E~) VI If , 130. , .253, .407, t.61, 2, .034, .404
F shl"inkage mean 102., .50", , .185, .493
~eignted pl"ediction
Survivol"S,
at end 01 yeal",
116.,
Int,
s.e,
•15,
Ext,
s.e,
.07,
101,
.
17.
Val".
Ratio.
.467. .446
Age 9 Catchai:li li ty constant w. r. t. time and age (fixed at the value tOI" agel 7
Yeal" class = 1985
Fleet, Estimated. Int. Ext. Ver. N. Scaled. Estimated
, SurviVOI"S, s.e. s.e. Ratio, , Ioleights, F
FL T1 0: BelgiUII Beam , 39•• .173. .129. .74, 8, .528. .714
e FLT11 : UK(E~) VIIf • 44 •• .227. •133. •59 • 8• .281, .662FLT12: UK(E~) VI If , 38. , .436, .000, .00, 1, .009, .n6
"
F shl"inkage mean 63. , .50". , .182, .498
~eighted pl"ediction
Survivol"s, Int, Ext, 101, Var.
at end of yeal". s.e, s.e, , Ratio.
44. , .14, .09, 18, .616, .652
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Table 4.3.10
Run t;tle : Sole. Celtic Sea (run: XS1'002)
At 7-Seo-9S 17: IS:41
Terminal Fs derived using XSA (~ith F shrinlCage)
Table a Fishing mortality (F) at age
YEAR, 1971, 1972. 1973. 1974,
ACE
1. •0000, .0000. .0000. .0000 •
2. •0850, .0707. •1043 • .0553 •
3, .1551, .2572. .3319, .1612,
4, .41S8. .2401, .3141, .2271,
5, .4380. .3309, .3456. .259S,
6. •.3625, .3802. .2593, .3830,
7. •4843. .26a3, .205S, .2569 •
8. •4698, .3497. .1942. .2359 •
9, •4355. .3147, .2644, .2731 •
+9P. .435S, .3147, .2644, .2731,
FBAR 4- 8. •4341, .3138, .•2638, .2725 •
FBAR 3- 7, .3711, .2953, ".2914, .2575,
Table a Fishing mortality (F) at age
YEAR. 1975 • 1976, 1977, 1975, 1979, 1980, 1981. 1982, 1983. 1984.
ACE
1, •0000. •0000, .0000, •0000. .0000 • .0000 • •0000, .0000, .0000 • .0000 •
2. •041S. •1340. •0733, •0832• •0736. .2431 • .1471 • .0845 • .1m, .1,07•
3, •1261, •3890 • •2497• .2223. •1898, .2823 • .3751, .2723 • .3644, .3000,
4, •1645. .3300. •2463, .2798 • •3340, .4387. .3484,
.2573 • .3588 • .3230,
5. .2391, .4288, .2327, .147S, .2536, .4116, .3255, •3114, .3510 • .~,
6, •2833, .292S, .2671, •1S75. .1986, .3164. .4512 • .3481, .3566, ..3637•
7. •3249. •3599• •3145 • .1493 • .3412, .1012 • .4210, •4178, .4591 • .4771,
8, .1522. •6756. .2465 • .2246, •2585, .2'-18, .2585, •4310, .7526 • .3676 •
9. .2330. • '-146. •2566 • . 201S, •2497• .2973, .3510, .3519 • .'-103 • .36Q.
.$2, •2330. .4146, •2566, .2018 • .2497, .2973. .3510, .3519, .'-103, .3642•
FBAR 4- a, •2328. .10174, .2614, .1977, .2m, .3019. •3609. .3531 • .4556• .3951 •
FBAR 3- 7, .2276. •3601, •2621 • .1973. •2634• •3100, .3842• .3214, .3780, .3815 •
•
Run title : Sol., C.ltic S•• (run: XS1'00Z)
At 7-Seo-95 17: 18:41
TeMIlinal Fs derived using XSA (With F shrinitage)
Table 8 Fishing mortality (F) at age
YEAR, 1985, 1986, 1987, 1988, 1989, 1990, 1991, 1992, 1993, 1994, FBAR 94'9
AGS
.
.0000, .0000, .0000, .0000, .0000, .0000, .0000, .0000, .0000, .0000, .0000,
"2, .0497, • 1055, .1464, .1177, .1416, .0869, .m2, .1409, .1050, .0835, .1098,3, .3809, .4618, .2765, .2470, .3642, .4216, .2956, .3583, .3493, .2960, .3345,4, .4424, .5t91, .5183, .3939, .5t22, .66t5, .4045, .'-110, .3679, .5246, .4345,
5, •5t18, .5436, •4706, .5423. .47ZS • .662.7, .4838, .4774, .3444, .4962 • .4393 •
6, .422.5, .6265, .5446, .5942, .5558, .6523, •4008, .4096, .3938, .4970, .4535,
7, .3t45, .47ZS, .a191, .4692, .5710, .6366, .3579, .2675, .5632, .5t77, .4495,
a, .4308, •'-353. .4292• •7671, .5552, .m6. .4183, .2468, .5tOO, .4459, .4009,
9, .4218, .5690, .5564, .5152, .'-999, .6778, .4432, .5080, .5657, .6522, .SiS3,
~, .4218, .5690, .5564, .5152. .4999, .6778, .4432, .5080, .5657, .6522,
FBAR 4- 8, .4244, .5 t94, •5564, .5533. .5334• .6674, .4131, .3744, .4359, .4963,
FBAR 3- 7, .4144, .5247, .5ZS8, .4493, .495t, .6071), .3885, .3967, .4037, .4663,
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Table 4.3.11
Run title : Sole, Celtic See (run: XS1/002)
At 7-Sep-95 17: 18:41
Terminal Fs derived using XSA (~itn F shrinkage)
Table 10 Stock I'\UlI)er at age (start of yesr)
YEAR, 1971, 1972, 1973, 1974,
AGE
"
9163, 4259, 3414, 3490,
2, 5003, S291, 3853, 3089,
3, 1983, 4158, 6990, 3141,
4, 4163, 1537, 2909, 4539,
5, 1862, 2485, 1094, 1923,
6, 1504, 1087, 1615, 700,
7, 1476, 947, 672, 1128,
8, 2148, 823, 655, 495,
9, 1126, 1215, 525, 488,
+912, 3636, 2819, 2906, 2413,
TOTAL, 32063, 27620, 24635, 21406,
Table 10 Stock nUli:ler at age (start of yesr) N~rs·'0--3
YEAR, 1975, 1976, 1977, 1978, 1979, 1980, 1981, 1982, 1983, 1984,
AGE
"
2910, 5164, 4657, 5536, 3586, 5191, 4905, 4958, 6910, 4816,
2, 3158, 2633, 4673, 4214, 5009, 324S, 4697, 4438, 4487, 6252,
3, 2645, 2740, 2084, 3930, 3509, 4211, 2302, 3669, 3691, 3448,
4, 2419, 2110, 1680, 1469, 2847, 2626, 2873, 1432, 2528, 2320,
5, 3273, 1857, 1372, 1188, 1004, 1844, 1532, 1835, 1001, 1598,
6, 1342, 2331, 1094, 984, 928, 705, 1106, 1001, 1216, 638,
7, 432, 915, 1574, 758, 738, 688, 465, 637, 640, 770,
8, 789, 283, 578, 1040, 591, 475, 563, 276, 380, 366,
9, 354, 613, 130, 408, 752, 413, 337, 393, 162, 162,
+9P, 1942, 1438, 1691, 999, 831, 1447, 1366, 1151, 993, 940,
TOTAL, 19264, 20084, 19534, 20526, 19794, 20845, 20147, 19791, 22007, 21310,
411fun lltle : Sole. Celtle See (run: XS1/002)
At 7-Sep-95 17:18:41
Terlllinal h dcrivcd usios XSA (lIhh f 5hrinhge)
lable 10 Stock nuwber et ege (5tert of ycar) NUlbers*10"-3
'JEAR, 1985, 1986, 1987. 1988, 1989, 1990, 1991, 1992, 1993, 1994, 1995, GKST 71-92 AAST 71-92
ACE
(5286) ~~]:" 5836, 3209, 5nl, 4382, 3963, 9304, 4393, 4626, 4190, 4796. 5018.2, 4358. 5281, 2904. 5177. 3965. 3586, 8419, 3975. 4186. 3791, 4375, 4578.3, 5014, 3752, 4300, 2315, 4164, 3114, 2974. 6033, 3124, 3410, 111, 3464, 3644.
4, 23t1, 3100, 2139, 2951, 1637, 2618. 1848, 2003. 3815, 1993, 2272, 2344, 2457,5, 1520. 1344, 1669. 1153, 1801, 887, 1222. 1116. 1201. 2389. 1072. 1494. 1572,
6, 927, 824, 706. 943, 606, 1016, 414. 682, 627, 170, 1354, 948, 1017,
7, 401. 550, 399. 371, 471, 315. 479, 251, 386. 382. 421. 614, 685,8, 433, 265, 310, 159, 210, 241. 151, 303, 174. 199. 206. 423, 524.9, 229. 254, ISS, 183, 67, 109, 106, 90, 214. 94, 116, 276, 376,
+llP, 752, 80S, 456, 725, 282, 280. 462, 244, 266, 351, 210,
TOTAL, 21781, 19385, 18760, 18359, 17166, 21470. 20468, 19322. 18182, 186U. 13629.
*Replaced by GM = 4796
**Replaced by 4417
183
Table 4.3.12
Run title : Sole, Celtic Se. (run: XS1/002)
At 7-Sep-95 17: 18:41
Table 16 S~r-y (without SOP correction)
Tenninal Fs derived using XSA (\li th F shrinkage)
RECRUITS, TOTALBIO, TOTSPBIO, LANOINGS, Y1ELD/SSB, FBAR 4- 8, FBAR 3- 7,
Age 1
1971, 9163, 7359, 5220, 1861, .3565, .4341, .3711,
1972, 4259, 6458, 4524, 1278, .2825, .3138, .2953,
1973, 3414, 5606, 4322, 1391, .3218, .2638, .2914,
1974, 3490, 5726, 4540, 1105, .2434, .2725, .2575,
1975, 2910, 5087, 4050, 919, .2269, .2328, .2276,
1976, 5164, 4802, 3474, 1350, .3887, .4174, .3601,
1977, 4657, 5097, 3578, 961, .2686, .2614, .2621,
1978, 5536, 4776, 3468, 780, .2249, .1977, .1973 ,
1979, 3586, 4768, 3472, 954, .2748, .2m, .2634,
1980, 5191, 5150, 3801, 1314, .3457, .3019, .3100,
1981, 4905, 4578, 3125, 1212, .3878, .3609, .3842,
1982, 4958, 4857,. 3416, 1128, .3302, .3531, .321fo,
1983, 6910, 4928,- 32fo3, 1373, .4233, .4556, .3780,
1984, 4816, 5192, 3464, 1266, .3654, .3951, .3815,
1985, 5836, 4843, 3240, 1328, .4099, .4244, .4144,
1986, 3209, 4697, 3124, 1600, .5122, .5194, .5247,
1987, 5721, 3833, 2493, 1222, .4902, .5564, .5258,
1988, 4382, 3971, 2496, 1146, .4592, .5533, .4493,
1989, 3963, 3262, 2048, 992, .4843, .5334, .4951,
1990, 9304, 3922, 2131, 1189, .5578, .6674, .6070,
1991, 4393, 3651, 1972, 1107, .5615, .4131, .3885,
1992, 4626, 3957, 2647, 981, .3705, .3744, .3967,
1993, 4190, r 4013, 2577, 928, .3600, .4359, .4037,
1994, (5286, 3582, 2227, 1016, .4563, .4963, .4663,
Ari th.
Mean , 4995, 4755, 3277, 1183, .3793, .3963, .3739,
Units, (Thousands) , (Tomes), (Tonnes), (Tonnes) ,
-I
Replaced by GM = 4796
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Table 4.3.13
Sole in the Celtic Sea (Fishing Areas VIIf and VIIg)
Prediction with management option table: Input data
Year: 1995
Stock. Natural Maturity Prop.of F Prop.of H lJeight Exploi t. lJeight
Age size mortal i ty ogive bef.spaw. bef.spaw. in stOCK pattern in catch
1 4796.000 0.1000 0.0000 0.3300 0.2500 0.090 0.0000 0.100
2 4417.000 0.1000 0.0000 0.3300 0.2500 0.125 0.1251 0.161
3 3111.000 0.1000 1.0000 0.3300 0.2500 0.172 0.3812 0.199
4 2272.000 0.1000 1.0000 0.3300 0.2500 0.253 0.4951 0.265
5 1072.000 0.1000 1.0000 0.3300 0.2500 0.370 0.5006 0.334
6 1354.000 0.1000 1.0000 0.3300 0.2500 0.466 0.5168 0.393
7 421.000 0.1000 1.0000 0.3300 0.2500 0.588 0.5122 0.463
8 206.000 0.1000 1.0000 0.3300 0.2500 0.643 0.4568 0.494
9 116.000 0.1000 1.0000 0.3300 0.2500 0.591 0.6556 0.482
10+ 210.000 0.1000 1.0000 0.3300 0.2500 0.795 0.6556 0.619
Unit ThouSands
- - - -
Kilograms - Kilograms
- Year: 1996
Recruit- Natural Maturity Prop.of F Prop.of M lJeight Exploit. lJeight
Age ment mortality ogive bef.spaw. bef.spaw. in stock. pattern in catch
1 4796.000 0.1000 0.0000 0.3300 0.2500 0.090 0.0000 a.l00
2
·
0.1000 0.0000 0.3300 0.2500 0.125 0.1251 0.161
3
·
0.1000 1.0000 0.3300 0.2500 0.172 0.3812 0.199
4
·
0.1000 1.0000 0.3300 0.2500 0.253 0.4951 0.265
5
·
0.1000 1.0000 0.3300 0.2500 0.370 0.5006 0.334
6
·
0.1000 1.0000 0.3300 0.2500 0.466 0.5168 0.393
7
·
0.1000 1.0000 0.3300 0.2500 0.588 0.5122 0.463
8
·
0.1000 1.0000 0.3300 0.2500 0.643 0.4568 0.494
9
·
0.1000 1.0000 0.3300 0.2500 0.591 0.6556 0.482
10+
·
0.1000 1.0000 0.3300 0.2500 0.795 0.6556 0.619
Unit Thousands
- -
.
-
Kilograms - Ki lograms
Year: 1997
Recruit- Natural Maturity Prop.of F Prop.of H lJeight Exploit. lJeight
Age ment mortal ity ogive bef.spaw. bef.spaw. in stod pattern in catch
1 4796.000 0.1000 0.0000 0.3300 0.2500 0.090 0.0000 0.100
2
·
0.1000 0.0000 0.3300 0.2500 0.125 0.1251 0.161
3
·
0.1000 1.0000 0.3300 0.2500 0.172 0.3812 0.199
4
·
0.1000 1.0000 0.3300 0.2500 0.253 0.4951 0.265
5
·
0.1000 1.0000 0.3300 0.2500 0.370 0.5006 0.334
6
·
0.1000 1.0000 0.3300 0.2500 0.466 0.5168 0.393
7
·
0.1000 1.0000 0.3300 0.2500 0.588 0.5122 0.463
8
·
0.1000 1.0000 0.3300 0.2500 0.643 0.4568 0.494
9
·
0.1000 1.0000 0.3300 0.2500 0.591 0.6556 0.482
10+
·
0.1000 1.0000 0.3300 0.2500 0.795 0.6556 0.619
Unit Thousands
- - -
. Kilograms
-
Kilograms
Notes: R\.n name : S7FPREDl
Date and time: OSSEP95:12:31
0' • 6. 185
Table 4.3.14
Sole in the Celtic Ses (Fishing Areas VIIf and VIIg)
Yield per reeruit: Summary table
1 January Spawning time
F Refel'ence eate" in Cate" in Stock Stock Sp.stock Sp.stock Sp.stock Sp.stock
Faetor F ruJt)ers weight size biomass size biomass size biomass
0.0000 0.0000 0.000 0.000 10.508 5365.254 8.603 5162.421 8.391 5034.961
0.1000 0.0496 0.295 132.184 7.564 3167.280 5.659 2964.447 5.422 2836.397
0.2000 0.0993 0.428 174.465 6.234 2231.278 4.330 2028.445 4.080 1906.645
0.3000 0.1489 0.506 190.028 5.459 1718.755 3.554 1515.922 3.298 1401.234
0.4000 0.1985 0.558 195.339 4.943 1398.564 3.038 1195.731 2.m 1087.724
0.5000 0.2482 0.595 196.230 4.571 1181.450 2.667 978.617 2.402 876.572
0.6000 0.2978 0.624 195.121 4.289 1025.730 2.384 822.897 2.117 126.082
0.7000 0.3474 0.646 193.118 4.067 909.364 2.162 706.531 1.893 614.285
0.8000 0.3970 0.665 190.753 3.886 819.628 1.981 616.795 1.711 528.545
0.9000 0.4467 0.680 188.291 3.737 748.676 1.832 545.843 1.560 461.100
1.0000 0.4963 0.693 185.864 3.610 691.418 1.705 488.585 1.433 406.935
1.1000 0.5459 0.704 183.538 3.502 644.415 1.597 441.582 1.324 362.675
1.2000 0.5956 0.713 181.341 3.408 605.263 1.503 402.430 1.229 325.967
1.3000 0.6452 0.722 .179.283 3.326 572.236 1.421 369.403 1.147 295.132
1.4000 0.6948 0.729 -177.365 3.253 544.065 1.348 341.232 1.074 268.935
1.5000 0.7445 0.736 175.581 3.189 519.798 1.284 316.965 1.009 246.457
1.6000 0.7941 0.742 173.924 3.130 498.709 1.226 295.876 0.950 226.996
1.7000 0.8437 0.748 112.385 3.078 480.235 1.173 277.402 0.898 210.011
1.8000 0.8933 0.753 170.954 3.030 463.935 1.125 261.102 0.850 195.079
1.9000 0.9430 0.757 169.624 2.986 449.458 1.082 246.624 " 0.807 181.863
2.0000 0.9926 0.761 168.386 2.946 436.521 1.041 233.688 0.767 170.095
.
- NUlbers Grams NUlbers Grams NUlt)ers Grams NUlbers Grams
Notes: Run name
Date and time
Computation of ref.
F·0.1 factor
F-max faetor
F-0.1 refel'ence F
F-max reference F
Recrui tment
186
: S7FYR1
: 08SEP95:13:09
F: Simple mesn, age 4 • 8
: 0.2018
: 0.4821
: 0.1002
: 0.2393
: Single recI'uit
•Table 4.3.15
'Sole in the Celtic Sea (Fishing Areas Vllf and Vllg)
Single option prediction: Detailed tables
Year: 1995 Reference F: 0.4963 -F-factor: 1.0000 1 January Spawning time
Absolute Catch in Catch in Stack Stock Sp.stock Sp.stack Sp.stack Sp.stock
Age F nulbers weight size biomass size biomass size biomass
1 0.0000 0 0 4796 432 0 0 0 0
2 0.1251 495 80 4417 551 0 0 0 0
3 0.3812 941 188 3111 534 3111 534 2676 459
4 0.4951 848 224 22n 575 22n 575 1882 476
5 0.5006 403 135 10n 396 10n 396 886 328
6 0.5168 522 205 1354 631 1354 631 1114 519
7 0.5122 161 75 421 248 421 248 347 204
8 0.4568 n 36 206 132 206 132 173 111
9 0.6556 53 26 116 69 116 69 91 54
10+ 0.6556 97 60 210 167 210 167 165 131
Total 3593 1027 17975 3734 8762 2752 7333 2282
Unit - Thousands Tames Thausands Tannes Thousands Tonnes Thousands TolVles
Year: 1996 f-factar: 1.0000 Reference F: 0.4963 1 January I Spawning time
Absolute Cateh in Caten in Stock Stock Sp.stoclc Sp.stock Sp.stock Sp.stock
Age F nurbers weignt size biomass size biomass size biomass
1 0.0000 0 0 4796 432 0 0 0 0
2 0.1251 486 78 4340 541 0 0 0 0
3 0.3812 1067 213 3527 606 3527 606 3033 521
4 0.4951 717 190 1923 486 1923 486 1593 403
5 0.5006 4n 158 1253 463 1253 463 1036 383
6 0.5168 227 89 588 274 588 274 484 225
7 0.5122 280 130 731 430 731 430 602 354
8 0.4568 80 40 228 147 228 147 191 123
9 0.6556 54 26 118 70 118 70 93 55
10+ 0.6556 70 44 153 122 153 122 120 96
Total 3454 966 17656 3570 8521 2597 7151 2159
Unit
-
Thousands Tomes Thausands Tonnes Thousands Tomes Thousands TOIVles
Year: 1997 F-factor: 1.0000 Reference F: 0.4963 1 January Spawning time
Absolute Cateh in eaten in Stock Stock Sp.stoclc Sp.stock Sp.stock Sp.stoclc
Age f nurbers weight size biomass size biomass size biomass
1 0.0000 0 0 4796 432 0 0 0 0
2 0.1251 486 78 4340 541 0 0 0 0
3 0.3812 1048 209 3465 595 3465 595 2980 512
4 0.4951 813 215 2180 551 2180 551 1805 457
5 0.5006 399 133 1060 392 1060 392 877 324
6 0.5168 265 104 687 320 687 320 565 263
7 0.5122 122 56 317 187 317 187 261 154
8 0.4568 139 69 396 2S5 396 255 332 214
9 0.6556 60 29 131 77 131 77 103 61
10+ 0.6556 59 36 127 101 127 101 100 80
Total 3391 930 17499 3451 8364 2479 7024 2064
Unit . Thousands Tennes Thousands Tannes Thousands TOIVleS Thousands TOIVleS
Motes: Run name
Date end time
Computation of ref.
Prediction basis
I" .,,\'
: S7FPRED2
: 08SEP95:13:00
F: Simple mean, age 4 • 8
: F faetors
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Table 4.3.16
Sole in the Celtic Sea (Fishing Areas VIIf and VIIg)
Prediction with management option table
-
Year: 1995 Year: 1996 Year: 1997
F Reference Stock Sp.stock Catch in F Reference Stock Sp.stock Catch in Stock Sp.stock
Factor F biOlll8SS biOlll8SS weight Factor F biOlll8SS biOlll8SS weight biOlll8SS biomass
1.0000 0.4963 3734 2282 1027 0.0000 0.0000 3570 2533 0 4681 3617
· · · · ·
0.1000 0.0496
·
2493 117 4531 3415
· · · · ·
0.2000 0.0993
·
2453 229 4387 3225
· · · · ·
0.3000 0.1489
·
2414 336 4250 3046
· · · · ·
0.4000 0.1985
·
2376 439 4120 287'9
· · · ·
0.5000 0.2482
·
2339 537 3995 1m
· · · · ·
0.6000 0.2978
·
2302 630 3876 2573
· · · · ·
0.7000 0.3474
·
2265 720 3762 2434
· · · ·
0.8000 0.3970
·
2229 806 3654 2303
· · · ·
0.9000 0.4467
·
2194 888 3550 2180
· · · · ·
1.0000 0.4963
·
2159 966 3451 2064
· · · · ·
1.1000 0.5459
·
2125 t041 3357 t954
· · · · ·
1.2000 0.5956
·
2092 t113 3266 1852
· · · · ·
1.3000 0.6452
·
2059 1182 3180 1755
· · ·
-
·
1.4000 0.6948
·
2026 1248 3097 1664
· · · · ·
1.5000 0.7445
·
1994 1311 3019 1578
· · · · ·
1.6000 0.7'941
·
1963 1371 2943 149
· · ·
1.7000 0.8437
·
1932 1429 2871 14
· · ·
1.8000 0.8933
·
1901 1485 2802 1
· · · · ·
1.9000 0.9430
·
" 1871 1538 2736 1281
· · · · ·
2.0000 0.9926
·
1842 1589 2673 1217
· -
Tonnes Tonnes TOMes - . Tonnes TOIYleS Tomes Tennes Tennes
Notes: Run name S7FPRED1
Date and time 08SEP95:12:31
Computation of ref. F: Simple mean, age 4 • 8
Basis for 1995 F factors
•
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Table 4.3.17
•
Cellic Sea sole. Stock numuers 01 recrllits and lheir SOllree lor reeent year c1asses used in
predictions, and the relative (%) contriblltions to landings and 5SB lby weight) 01 these year c1asses
Year-class
Stock No. (thousandsl
01 one-year-olds
Source
1991
4626
VPA
1992
4190
VPA
1993
4796
GM
1994
4796
GM
1995
4796
GM
Status Quo F:
% in 1995 catch
% in 1996 catch
% in 1995 SSB
% in 1996 55B
% in 1997 SSB
GM = geometrie mean recruitment
21.8
16.3
20.9
17.7
12.7
18.3 7.8 0.0
19.6 22.0 8.1 0.0
20.1 0.0 0.0
18.7 24.1 0.0 0.0
15.7 22.1 24.8 0.0
Vllf+ 9 sole: Year-c1ass % contribution to al 1996 landings and bl 1997 8SB
a b
00
10
1993
1992 1996 ~III
1991
1992
Table 4.3.18 Celtic Sea Sole (VIIf+g) Input data for linear sensetivity analysis
Name Value Uncertainty Name Value Uncertainty
(CV) (CV)
Population at age in 1995 Fishing mortality pattern
NI 4796 0.30 sHI 0.000 0.000
N2 4417 0.36 sill 0.125 0.600
N3 3111 0.17 sH3 0.381 0.200
N4 2272 0.13 sH4 0.495 0.100
N5 1072 0.14 sH5 0.501 0.180
N6 1354 0.13 sH6 0.517 0.130
N7 421 0.12 sH7 0.512 0.220
N8 206 0.13 sH8 0.457 0.210
N9 116 0.15 sH9 0.656 0.130
NlO 210 -0.14 sHlO 0.656 0.130
Weight in the catch at age Weight in the stock at age
•
WHI 0.100 0.000 WSl 0.090 0.000
WH2 0.161 0.070 WS2 0.125 0.160
WH3 0.199 0.020 WS3 0.172 0.190
WH4 0.265 0.040 WS4 0.253 0.090
WH5 0.334 0.060 WS5 0.370 0.100
WH6 0.393 0.060 WS6 0.466 0.070
WH7 0.463 0.020 WS7 0.588 0.240
WH8 0.494 0.030 WS8 0.643 0.150
WH9 0.482 0.050 WS9 0.591 0.170
WHIO 0.619 0.070 WSIO 0.795 0.160
Natural mortality pattern Maturity ogive pattern
MI 0.1 0.1 MTl 0 0
M2 0.1 0.1 MTI 0 0.1
M3 0.1 0.1 MT3 1 0.1
M4 0.1 0.1 MT4 1 0
M5 0.1 0.1 MT5 1 0
M6 0.1 0.1 MT6 1 0
M7 0.1 0.1 MT? 1 0
M8 0.1 0.1 MT8 1 0
M9 0.1 0.1 MT9 1 0
MlO 0.1 0.1 MTlO 1 0
Effort multiplier in year Natural mortality multiplier in year
HF95 I 0.24 K95 1 0.1
HF96 1 0.24 K96 1 0.1
HF97 I 0.24 K97 1 0.1
Recruitmem in year
R96 4796 0.3
R97 4796 0.3
190
Figure 4.3.1. a
-- ----------------
191
VIIf+g sole - retrospective XSA results (shrinkage SE = 0.3)
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Figure 4.3.2
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•4.4 PLAICE IN TUE CELTIC SEA DIVISION
VII fand g
4.4.1 L~lßdings trends
Nationallandings data reported to ICEs, and Working
Group estimates of total landings, are given in Table
4.4.1. The 1993 totallandings estimate of 1108 t was
modified to 1114 t to reflect an increase in reported
landings by France.
The estimated total international landings for 1994
were 1086 t, 22 % below the TAC (1400t) and 15 %
below the value predieted at last year's meeting (1280
t). Landings reached a peak of 2100t duririg 1988-
1990 following good rccruitments in the mid·1980s,
but have sincc declined.
UK vessels were subject to monthly landings quotas
during 1994, and all fleets fishing for plaice were
unrestricted during 1994.
There is no information on the level of misreporting
on this stock, hut it is not thought to be large in
comparison "ith the reported landings.
1994 quarterly age compositions were available for
Belgium and UK only, reprcsenting 56% of the total
landings. The UK age comPosition \'ias. raised to
include the landings by France and Ireland, and
combined "ith the Belgian age composition to give the
total international figures. The overall SOP
discrepancy was less than 1%.
Using the same procedure as in pre\ious years, total
international eatch and stock weights at age for 1994
were calculated as the weighted mean of the national
weights at age, smoothed using a quadratie fit for 1994
of:
\ . "
Wt =-0.0015+0.l076*(age)-o.0015*(age**2)
where catch wcights at age are mid-year values (age =
1.5, 2.5 ete), and stock weights at age are January 1
values (age = 1.0, 2.0 ete). Catch weights at age have
been sealed to give a SOP of 100%, arid the same
scaling has been applied to the stock weights at age.
Weights at age for this stock are smoothed beeause
sarnpling levels have in the past been lower than on
other stocks, and the resulting data sets have been
noisy.
4.4.4 Natural mortality lind maturity at age
Proportions of Fand M before spa"ning were set at
0.2, as last year.
See section 1.5.1 for the general approach adopted at
thc WG. The age range for the analyses was 1-9+, as
in pre\ious assessinents.
As in prC\ious assessments, natural inortality was
assumed to be thc same as that found for lrish Sea
plaice (sec earlier lrish Sea and Bristol Ch3nnel WG
reports), a value of 0.12 for all ages arid years. The
rriatunty at age ogivc is also derived from that
estirriated for lrish Sea plaice (Table 4.4.12).
, .
VPATuning
The UK age compositions for the period 1984-1988
have been rC\ised. Age-Iength sampIes were
sometimes inadequate during this period. New
facilities in the UK databasc system have allO\red the
sampling data to be re-examined, and new ALKs
derived using data from adjacent time periods, where
necessary. Weights at age were re-ealculated using the
quadratie smoothing approach (as above).
Catch numbers and \reights at age in the catcit amI
stock are given in Tables 4.4.4 - 4.4.6.
4.4.5
Both UK commercial data sets show th3t after pcaking
in 1988, CPUE then declined to aminimum in 1992·
94. Data for the Belgian beam trawlers show a
increased CPUE in 1990-1991, and then a decline to
the levels of the mid to late 1970s. The survey series,
although short, shows a relatively high level of CPUE
in 1989-1990, but a much lower level in 1993 and
1994. Tbc pro\isional 1995 value from the survey
(5.72) is 40 % above the 1994 level.
Annuallength compositions are given in Table 4.4.3.
4.4.3 Agc and length compositions and roean
weights at age
4.4.2 Commercial catch-effort data and research
"essel sun-cys
EITort and CPUE data were available for the
UK(E+W) beam tra\\1, ouer trawl and Belgian beam
trawl fleets, and the UK September beam trawl survey
(Table 4.4.2).
Belgian eITort data show an increase of 18% from
1993 to 1994, dose to the average level during the
early 1980s. The UK(E+W) etTort data series show
decreases of 7% and 30% for beam trawlers und oUer
trawlers respectively from 1993 to 1994, "ith the laUer
being less than half of the level during the 1980s.
•
The 1993 agc compositions wcrc raised to rcflect thc
small increase in laridings. Weights at age were
unchanged.
A separable VPAwas ron in order to screen thc eatch
at age data, using a reference age of 4, and Fand S
values of 0.9 imd 0.75 respectively. Thc resuIts (in
ICES files) show nci unusual patterns of residuals, hut
~... ; " .. .;.":' ,', I"
..
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occasional high vaIues rcflect the rather poor quality
of catch at age <!ata for this stock. The residuals for
the period 1984-88 are generally lower than those seen
last year, ha\ing benefited from the revisions to the
<!ata set.
Catch numbers at age and associated eITort data for the
Bclgian beam trawl, UK commcrcial otter trawl, UK
commercial bcam trawl and UK beam trawl survey
fleets \\'ere available for use in VPA tuning (Table
4.4.7). Tbe UK commercial fleet tuning data have
also been revised to give otter tra\\'1 and beam trawl
fleet <!ata sets based on length samplcs from each of
those gears used with an all-gears ALK. These data
could only be separated for the years after 1988, and
there were no retrospective XSA runs this year, duc to
the short time series ofthe re\ised tuning fleets' data.
Laurec-Shepherd tuning runs were carricd out to
screen ihe tuning <!ata and check for catchability
trends. The oldest age was set to 0.75 ofthe mean F of
the three preceding ages (as in prC\ious years), arid
full tuning year ranges were used with tricubic
weighting over 20 years. Although catchability was
more variable in the lcss well-samplcd ages, there
were no consistent trends in any of the data sets
(Figures available in ICES files).
Ascries of XSA runs was carricd out to examine the
eITects of modif)ing the input parameters. Changing
the number ofyears and ages for F shrinkage had little
eITect on the results, but shrinkage over 4 ages was
considered preferable, given that the plus group is at
age 9. Changing the plus group age merely raised or
lowered the overalllC\'c1 of F, but did not aITcct trends
in F. The separable residuals confirmed that age 9 is
an appropriate plus group for this stock. As noted last
year, a light shrinkage appcared to give a beuer fit to
the data than a strong one, but there was littIc
difTerencc bctween the results for shrinkage SEs of 0.8
and 1.1. (Results in ICES stock files).
Additional runs were carried out to test the eITect of
setting q dependent on year dass strength for ages 1
and 2; 1 - 3; 1 - 4; or setting q for all ages independent
of year dass strength. The run treating age 1 as
rccruits gave marginally better standard errors than
those runs with older ages induded in this treatment,
but the eITect on mean F(3-6) was small (results in
ICES files). Treating all ages independent of year
dass strength gave almost identical results to the first
run, cxcept at age 1. Sincc the time series of thc UK
tuning fleets are rclativcly short, and the survey
standard error is high for age I, with a consequcnt low
wcighting to the estimate of survivors at agc I, this is
bascd almost complctcly on the shrinkage mcans. In
this case, given that F on age I is low and variable, it
was considered preferable not to treat any agc as
recruits in the final XSA run.
The diagnostics from the final XSA run (no age
treated as recruits, q plateau at age 7, as last year, and
shrinkage ofO.8) are given in Table 4.4.8, and plots of
catchability residuals are shm\TI by fleet and age in
Figure 4.4.1. Diagnostics and VPA outputs from the
other runs are available in ICES files.
Diagnostics indicate that fleet estimates of survivors
for ages 2 and older are generally consistent, with
none of the fleets giving consistently higher or lower
estimates. Compared to the fleets, shrinkage has liule
efTect for ages 3 and older .
4.4.6 VPA results
Fishing mortalities and population numbers from the
final XSA run are given in Tables 4.4.9 and 4.4.10
respectively, and sUrOmarised in Table 4.4.11 and
Figures 4.4.2 A and B.
Fishing mortality in 1994 (mean F3-6) is estimated to •
have been 0.83, considerably higher than for 1993
(0.57) and at the level of the historie high value in
1990. SSB was at a high level in the late 1980s,
following aseries of abovc-average recruitrrients, but
has shm\TI a sharp decline sincc 1990, to a IC\'el whieh
is 70 % of the time-series mean, but still above the
lowest recorded lci'cl in the latc 1970s. All year
dasses since 1987 have been below average and the
1992 year-classes was the poorest in the series.
4.4.7 Estimating rccroiting )'car-class abundancc
Tbc indusion of thc beam trawl survey data in XSA
prccludes the use of RCT3 for recruit regression
analysis for those ycar-dasses within thc range of the
VPA. The XSA cstimatcs of the 1992 ycar-class
strength (1.9 million }-ycar olds) is thc lowcst in the
time serics. This represents a strong dm\TIward
revision from last ycar's estimate, whieh was almost •
entirely based on taper-weighted GM recruitment.
Tbc three UK fleets each contribute more than F-
shrinkage to this year's estimate, and it was accepted.
Tbe survey contributes little to the cstimates of 1-
group sunivors, duc to its high standard error, and the
revised UK otter- and beam-trawl fleets are given
most wcight in the cstimate of the 1993 year dass
sunivors, though the associated F values are very low.
Tbc resulting estimate is the second highest in the
time series, and preliminary information from the
1995 September beam-trawl survey indicates that the
strength of the 1993 ycar dass is not above average.
Age 0 data from the sun'ey are sparse and cannot be
uscd to predict incoming rccruitmcnt. GM
recruitmcnt (5.2 million 1 year-olds) was therefore
assumcd for thc 1993, 1994 arid 1995 year-classcs in
the prediction.
200 09101I96E,\ACFM,WGSSDS95\FINAL.95 09101196
••
4.4.8 Yield per recruit and catch forecast
The input values for the yield per recruit and catch
forecast are given in Table 4.4.12. The F at age values
used were caIculated as the mean of the VPA values
from 1992-1994, scaled to F94. Catch and stock.
weights at age were the mean of the period 1992-1994.
SSB values are calculated for spa,\ning time. Stock
numbers at age in 1995 for ages 3 and older were
obtained from the VPA, and younger ages were
derived from GM recruitment, adjusted by stock
number ratios.
Yield and SSB per recruit results are presented in
Table 4.4.13 and given in Figure 4.4.2 C. Fmax at 0.3
is 40% ofF94.
F94 is above the value of Fmed given by the stock-
recruitment plot (0.65 - Figure 4.4.3). The level of
recruitment appears to be independent of SSB.
Table 4.4.14 gives the management option table from
the catch prediction, and short-term results are shO\\TI
in Figure 4.4.2 D. Assuming status quo F in 1995
gives a catch of 1115t and a SSB of 11001. At status
quo F in 1996, catch and SSB are predicted to be
around 1200t and 1000t respectively. SSB in 1997 is
predicted to be 1100t, whieh remains among the
lowest in the time series. The detailed output by age
group is given in Table 4.4.15, and the estimated
contributions of recent year-elasses to the predicted
catches and SSBs are given in Table 4.4.16. The
assumptions of GM recruitment contribute around 60
% and 80 % to the catch in 1996 and SSB in 1997,
respectively.
4.4.9 Comments on the assessment
Successive assessments have indicated a tendency to
re\ise fishing mortality dO\\TIwards (and SSB up,
except where GM assumptions apply strongly), and the
F in 1993 has been revised from 0.77 to 0.57 this year.
Sampling levels for this stock have usually been less
than satisfactory, as indicated by the assessment
diagnosties. Age· readings, however, are considered
reliable. There is no information on the extent of
misreporting of catchcs. Although there is some
inconsistency betwcen annual assessments, and prc-
recruit information is still required, stock status is
considered reliable.
4.4.10 Management considerations
There has been a general increase in F, except for a
temporary decrease in 1992/93, and, combined with
poor recruitments, this has resulted in a sharp decline
in SSB to a level close to the minimum observed for
the stock. SSB \\iIl decline around 1000t in 1996 if
the current level of fishing mortality is maintained.
Plaice and sole are taken in a mixed fishery and
management advice should take this into accoun1.
Figure 4.4.4 gives the short-term forecast results for
the two species together.
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Table 4.4.1 Ce1tic Sea PLAICE. Nomina11andings (tonnes) in Divisions VIIf+g, 1977.1994, as used by the Working
Group.
Year Belgium France Ireland UK (Eng!. & Olhers Total Unallocated Total as used
Wales) reported byWG
1977 214 365 28 150 0 757 0 757
1978 196 527 0 152 0 875 0 875
1979 171 467 49 176 0 863 0 863
1980 372 706 61 227 7 1,373 0 1.373
1981 365 697 64 251 0 1,377 0 1,377
1982 341 568 198 196 0 1,303 0 1,303
1983 314 532 48 279 0 1.173 -27 1,146
1984 283 558 72 366 0 1,279 -69 1.210
1985 357 493 91 466 0 1.407 345 1.752
1986 544 598 59 324 21 1.546 145 1.691
1987 576 708 122 495 0 1,901 0 1,901
1988 635 687 164 630 0 2,116 0 2.116
1989 835 649 195 472 0 2,151 0 2.151 e
1990 777 642 167 496 0 2.082 0 2.082
1991 479 533 94 395 0 1,501 0 1,501
1992 326 455 106 301 0 1,188 0 1,188
1993 396 342 87 290 0 1.114 0 1,114
1994 357 297 182 250 0 1,086 0 1.086
N.B.: leES receives statistics from some countries only for Divisions VIIg-k combined and not for each Division
separalely. The figures up 10 1982 and 1987 onwards are provided by members of the Working Group; from 1983-1986,
they are figures submined to the EC by member states.
•
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Table 4.4.2 Celtic Sea PLAICE. English and Belgian CPUE and effon series 1972-1994.
Year CPUE Effon ('000 hours)
English Belgian English Belgian-
Beam Ot~r Beam trawl Beam trawl Ouer trawl Beam trawl Beam trawl
trawl trawl
surve/
1972 7.70 9.63 45.7 12.00
1973 7.54 8.51 45.3 23.28
1974 4.99 7.25 38.9 24.58
1975 4.88 5.13 33.5 21.26
1976 4.54 7.41 25.6 33.46
1977 4.06 6.93 27.2 28.82
1978 4.19 3.06 8.05 27.1 2.5 21.17
1979 5:31 3.62 6.60 23.8 2.0 22.68
1980 5.91 4.27 9.50 26.4 4.3 34.78
1981 5.36 3.50 7.51 24.1 6.2 42.31
1982 4.82 5.10 8.26 19.2 10.0 36.07
1983 6.05 3.92 6.69 17.6 12.4 38.01
1984 6.15 6.41 6.59 23.2 13.5 37.83
1985 6.98 6.38 9.81 25.2 18.7 45.00
1986 6.62 5.22 10.12 21.2 20.7 57.36
1987 6.60 4.32 12.07 24.4 38.8 42.82
1988 11.37 10.04 8.53 11.76 20.1 25.6 48.11
1989 13.06 7.40 5.63 11.66 17.6 20.3 60.42
1990 14.41 4.16 3.93 14.81 22.6 30.8 43.54
1991 11.67 2.87 3.58 15.18 18.6 40.8 20.22
1992 10.66 2.78 2.26 8.26 16.0 35.8 27.41
1993 5.02 2.72 2.84 10.22 13.8 39.6 32.81
1994 4.10 2.7t 2.47 7.15 7.5 37.0 38.76
IWhole weight (leg) per corrected hour fished. VIIr only.
2Whole weight (leg) per corrected hour fished..
3Corrected for fishing power; VIIf only.
•
4Correced for fishing power (HP)
5Kgl IO km.
E:\ACFM\WGSSDS9S\T-4-4-2.DOC 11/09/9S 14:24
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Table 4.4.3 Celtic Sea Plaice
Annuallength distributions by fleet 1994._
UK (England & Wales) Belgium
Length All gears All gears
(cm)* Beam traw (minus beam)
22 322
23 489
24 800 1211
25 1642 3825
26 4964 9800 50072
27 10358 14897 54495
28 18041 22778 137568
29 20080 26651 144859
30 34732 27499 93227
31 32071 30219 88907
•32 24473 25214 7049933 27318 22571 70474
34 23911 17265 43336
35 16279 14941 28414
36 15334 13263 25213
37 10603 11054 5300
38 6810 6629 15635
39 5751 6317 13782
40 6581 3717 3055
41 4885 5207 8890
42 4268 5509 6747
43 5013 1627 4202
44 5017 1200 5431
45 3604 2536 3329
46 1986 871 3762
47 3761 313 2029
48 1536 279 1995
49 2753 132 1101
•50 1627 132 28651 1035 123 638
52 604 31 0
53 847 39 52
54 679 94 872
55 102 75 43
56 475 0
57 158 0
58 26 0
59 76 16
60 16
61 16
Total 298200 276878 884213
• Lower limit tor UK data, nearest cm. for Belgium.
204
Table4.4.4
Run title : CELTIC SEA PLAICE,1995 WG,COMBSEX,PLUSGROUP.
At 29/0811995 15:16
Table 1 . Catch numbers at age Numbers*10**-3
YEAR, 1977 , 1978, 1979, 1980, 1981, 1982, 1983, 1984,
AGE
I, 48, 118, 244, ISO, 28, 110, 0, 0,
2. 989, 851, 877, 1921, 822, 300, 750, 704,
3, 426, 903, 673, 1207, 211l. 1180, 560, 918,
4, 41l. 291, 638, 658, 681, 955, 827, 343,
5, lOS, 136, 72, 146, 109. 443, 372, 373,
6, 72, 76, 70, 21, 54. 86, 92, 209,
7, 37, 47, 34. 16, 53, 51, 44, 70,
8, 59, 23, 8, 16, 11, 14, 27, 41,
9, 28, 33, 7. 8, 13, 14, 6, 15,
10, 15, 36, 18, 5, 11, 10, 6, 7.
11, 9, 8, 8, 7, 5, 18, I, 8.
12, 12, 8, 3, 3, 4, 9, 4, 3,
13, O' 7, 3, 2, 3. I, I, 5,
14, 10,- 2, 3, 2, 2, 2, I, 1,
+gp, I, 4, 4, 5, 6, 6, 4, 3,
TOTALNUM, 2222, 2543, 2662, 4167, 3913, 3199, 2695, 2700,
•
TONSLAND. 757. 875, 863, 1373, 1377. 1303, 1146, 1210,
SOPCOF %, 100, 100, 100, 100, 100, 100, 100, 100,
Table Catch numbers at age Nwnbers*lO·*-3
YEAR, 1985, 1986. 1987. 1988, 1989, 1990, 1991, 1992, 1993, 1994,
AGE
I, 73, 0, 48, 23. 6. 6, 82, 18, 25, 102,
2, 1461, 703, 434, 967, 797, 164, 279, 800. 1019, 433,
3, 2503, 2595, 1883, 2099, 3550, 2078, 1072, 526, 1179, 947,
4, 393. 1332, 1812, 1568, 1807, 2427, 1193, 357, 284, 741,
5, 102, 156, 772, 612. 741. 655, 578, 471, 139, 166,
6, 177, 59, 156, 413. 160, 242, 179, 275. 185, 118,
7, 62, 48, 22, 65, 98, 86, 94, 80, 115, 87,
8, 25, 32, 125, . 16, 24, 70, 78, 21, 61, 94,
9, 26, 10, 45, 24, 7, 13, 47, 35, 26, 33,
10, 3, 5, 13, 23, 8, 17, 8, 16, 14, 13,
11, 2, 2, 9, 9, 2, 6, 0, 32, 6, 3,
12, 3, I, 0, 9, 2, 5, 6, 5, 7, 11,
13, 2, 5, 0, 0, 2, 3, 10, 0, 0, 0,
14, 0, 0, 7, 0, 0, 0, I, 0, 2, 3,
+gp, 2, I, 2, 8, 2, 2, 7, 8, 4, 3,
TOTALNUM, 4834, 4949, 5328, 5836, 7206. 5774, 3634, 2644, 3066, 2754,
TONSLAND, 1752, 1691. 1901, 2116, 2151. 2082, ISO!. 1188, 1114, 1086,
SOPCOF %, IOD, 100, IOD, IOD, 100. IOD, IOD, IOD, IOD, 100,
•
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Table 4.4.5
Run tit1e : CELTIC SEA PLAICE,1995 WG,COMBSEX,PLUSGROUP.
At 29/0811995 15:16
Tab1e 2 Catch weights at age (kg)
YEAR, 1977, 1978, 1979, 1980, 1981, 1982, 1983, 1984,
AGE
1. .07BO, .1940, .0760, .1180, .1850, .1510, .1780, .2760,
2, .2050, .2580, .2030, .2380, .2550, .2450, .2740, .3240,
3, .3230, .3230, .3250, .3540, .3300, .3390, .3690, .3840,
4, .4300, .3890, .4400, .4670, .4120, .4330, .4640, .4550,
5, .5280, .4570, .5500, .5760, .5000, .5260, .5590, .5380,
6, .6150, .5250, .6520, .6820, . 5950, .6200 . .6540, .6330,
7, .6930, .5950, .7490, .7840, .6950, .7140, .7490, .7390,
8, .7600, .6660, .8390, .8820, .8020, .8080, .8440, .8570,
9, .81BO, .7380, .9230, .9770, .9150, .9020, .9390, .9860,
10, .8660, .8120, 1. 0010, 1. 0690, 1. 0340, .9960, 1. 0340, 1.1270,
11, .9030, .8860, 1.0730, 1.1570, 1.1600, 1. 0900, 1.1290, 1.2800,
12, .9310, .9620, 1.1380, 1.2410, 1. 2920, 1. 1840, 1.2240, 1. 4440,
13, .9490, - 1.0390, 1.1970, 1. 3220, 1. 4300, 1. 2780, 1.3190, 1. 6200,
14, .9570, 1.1170, 1. 2500, 1. 4000, 1. 5740, 1. 3730, 1. 4140, 1. 8070,
'gp, .9550, 1.1970, 1. 2970, 1.4740, 1.7250, 1.4670, 1. 5090, 2.0060,
SOPCOFAC, 1.0003, .9996, 1. 0006, 1. 0005, 1.0005, . 9997, .9997, 1. 0003,
••
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Table 2 Catch weights at age (kg)
YEAR, 1985, 1986, 1987, 1988, 1989, 1990, 1991, 1992, 1993, 1994,
AGE
I, .1350, .0000, .1290, .2600, .1020, .2400, .2000, .1480, .1720, .1450,
2, .2510, .1600, .2080, .2880, .1760, .2700, .2600, .2570, .2470, .2400 •
3, .3630, .3010, .2880, .3250, . 2550, .3090, .3270, .3620, .3260, .3310,
4, .4700, .4340, .3680, .3700, .3370, .3580, .4000, .4640, .4070, .4200,
5, .5720, .5590, .4490, .4230, .4230, .4160, .4810, .5630, .4920, .5060,
6, .6700, .6770, .5300, .4840, .5140, .4830, .5670, .6580, .5800, ,5890,
7, .7630, .7870, .6120, .5540, .6080, .5600, .6610, .7500, .6710, .6700,
8, .8510, .8890, .6940, .6330, .7060, .6460, .7610, .8390, .7650, .7470,
9, .9350, .9830, .7770, .7200, .8090, .7410, .8680, .9240, .8630, .8220,
10, 1.0140, 1. 0690, .8600, .8150, .9150. .8460, .9810, 1. 0060, .9630, .8940,
11, 1. 0890, 1.1480, .9440, .9180, 1.0250, .9590, 1.1010, 1.0840, 1. 0660, ,9640,
12, 1.1590, 1.2180, 1. 0290, 1.0300, 1.1400, 1. 0830, 1. 2280, 1.1590, 1.1730, 1. 0300,
13, 1. 2240, 1. 2810, 1.1130, 1.1500, 1.2580, 1.2150, 1.3620, 1.2310, 1. 2820, 1.0940,
14, 1. 2840, 1. 3360, 1.1990, 1.2780, 1. 3800, 1.3570, 1. 5020, 1. 2990, 1. 3950, 1.1550.
.gp, 1.3400, 1. 3840, 1.2850, 1.4150, 1.5070, 1. 5080, 1. 6490, 1.3640, 1. 5110, 1.2130,
SOPCOFAC, .9991. . 9997, 1. 0002 • .9997, 1.0004, 1. 0003, 1. 0004, 1. 0001. .9993, 1.0005,
•
•Table 4.4.6
Run title : CELTIC SEA PLAICE,1995 WG,COMBSEX,PLUSGROUP.
At 29/0811995 15:16
Table 3 Stock weights at age (kgl
YEAR, 1977 , 1978, 1979, 1980, 1981, 1982, 1983, 1984,
AGE
I, .1120, .0860, .1070, .1090, .0820, .0960, .1030, .2560,
2, .2160, .1700, .2120, .2170, .1670, .1920, .2060, .2980,
3, .3150, .2520, .3130, .3220, .2570, .2880, .3070, .3520,
4, .4060, .3340, .4120, .4260, .3500, .3830, .4080, .4180,
5, .4920, .4140, .5070, .5280, .4470, .4790, .5070, .4950,
6, .5700, .4930. .5990, .6280, .5480, .5740, .6060, .5840,
7, .6420, . 5700, .6890 • .7270, .6530, .6680, .7040, .6850,
8, .7070. .6460, . 7750, .8230. .7620 • .7630, .8010, .7970,
9, .7660. .7210, .8590, .9180, . 8750, . 8570 • .8970 • .9200,
10, .8180. .7940, .9390, 1. 0110, .9920, .9510, .9930, 1. 0550,
11. . 8640, .8660 • 1. 0160, 1.1020. 1.1120. 1. 0450, 1. 0870, 1. 2020,
12, .9030. .9360, 1.0910, 1.1910, 1. 2360, 1.1380, 1.1810, 1. 3610.
13, .9350. 1. 0050, 1.1620. 1.2790, 1. 3650, 1.2320, 1.2730, 1. 5310.
14, .9610, . 1. 0730, 1.2310, 1. 3650, 1. 4970, 1. 3250, 1. 3650, 1.7120.
+gp, .9800,- 1.1400, 1.2960, 1. 4490, 1. 6330, 1. 4180, 1.4560. 1. 9050,
Table 3 Stock weights at age (kg)
YEAR, 1985. 1986. 1987. 1988, 1989, 1990, 1991. 1992, 1993, 1994,
AGE
1. . 0750, .0000 • .0890, . 2490, .0660 • .2280, .1730, .0920, .1350, .0970,
2, .1930, .0870, .1680, .2730. .1390, .2540, .2290, .2030, .2090, .1930,
3, . 3070, .2320 • .2480, .3050, • 2150, .2880 • .2930, .3100, .2860, .2860,
4, . 4170, . 3690 • .3280 • .3460, .2950. .3320, .3630. . 4140, .3660 • .3760,
5, . 5210, .4980 • . 4080, . 3950 • .3800, . 3860, .4400 • .5140, .4500, .4630 •
6, .6210, . 6190, . 4890 • .4530 • .4680, .4480, .5230, . 6110, .5360 • .5480,
7, . 7170, .7330 • . 5710, .5180 • .5600, .5200, .6130, .7050, .6250, .6300,
8. . 8080, .8390 • . 6530, .5930 • . 6570, .6020 • .7100, .7950, .7180, .7090,
9, .8940, .9370, .7360, .6750, .7570, .6920, .8130, . 8820, .8130 • .7850,
10, .9750, 1. 0270, .8190, .7660, .8610, .7920, .9240, . 9650, .9120 • .8590,
11. 1. 0520, 1.1090. .9020. .8650, .9700. .9010, 1. 0400, 1.0450, 1. 0140, .9290,
12. 1.1240, 1.1840, .9860, .9730, 1.0820, 1. 0200. 1.1640. 1.1220, 1.1190, .9970,
13, 1.1920, 1.2510, 1.0710, 1.0890. 1.1980, 1.1480. 1.2940. 1.1960, 1. 2270, 1. 0620,
14, 1. 2550. 1.3100, 1.1560. 1.2130, 1. 3190, 1. 2850, 1.4310, 1.2660, 1. 3380, 1.1250,
+gp, 1.3130. 1.3610, 1. 2420, 1. 3450, 1.4430. 1. 4310, 1.5740, 1.3320, 1. 4530. 1.1840,
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Table 4.4.7
16:44 Saturday, Septedler 9,
PlE-CElT: Pleice in the Celtic See (Fishing Arees VIIf and VIIg)
208
FlT13: Belgium BIT - FORcor
Fishing Catch, Catch, Catch, Catch, Catch, Catch, Catch, Cetch,
Yeer effort ege 3 age 4 age 5- ege 6 age 7 age 8 ege 9 age 10
1977 28.82 109.4 125.8 34.6 18.2 14.0 12.9 10.2 6.1
1978 21.17 205.6 63.7 31.3 13.0 4.5 3.7 7.8 0.8
1979 22.68 176.3 57.9 15.8 5.6 7.6 3.6 3.9 1.3
1980 34.78 458.8 205.6 54.1 12.7 7.7 5.5 3.8 3.4
1981 42.31 502.0 125.3 55.2 14.9 10.3 4.4 5.0 1.6
1982 36.07 332.1 257.3 69.9 14.5 14.1 3.9 4.1 2.2
1983 38.01 192.9 190.3 126.3 24.5 13.2 11.0 2.0 1.9
1984 37.83 199.1 153.7 90.1 34.3 15.0 9.4 2.8 0.4
1985 45.00 910.1 190.3 82.7 57.4 13.3 3.4 2.4 1_4
1986 57.36 990.0 412.4 60.0 39.3 14.3 11.2 3.6 2.5
1987 42.82 714.3 451.6 98.1 11.3 11.9 17.9 4.5 0.6
1988 48.11 820.9 422.6 107.2 58.0 13.7 4.4 5.2 2.9
1989 60.42 841.0 979.7 442.3 70.7 34.8 17.9 3.7 5.5
1990 43.54 846.4 746.9 188.4 49.4 19.6 5.9 0.7 1.5
1991 20.22 437.0 263.0 63.0 6.0 9.0 2.0 3.0 1.0
1992 27.41 304.0 101.0 81.0 42.0 11.0 2.0 2.0 1.0
1993 32.81 382.2 91.5 34.1 31.5 17.3 6.3 2.3 1.1
1994 38.76 . 431.7 282.1 77.9 27.3 28.1 19.3 4.9 0.2
PlE-CElT: Pleice in the Celtic See (Fishing Areas VIIf and VIIg)
FlTll: UK(E+W) OTTER TRAWL 107F
Fishing Catch, Catch, Catch, Catch, Catch, Catch, Catch, Catch, Catch,
Year effort ege 1 age 2 age 3 age 4 age 5 age 6 age 7 age 8 ege 9
1989 11.6 1 91 256 62 23 1 5 0 0
1990 22.6 0 6 97 129 34 13 4 4 1
1991 18.6 5 14 47 79 37 16 4 5 3
1992 16.0 4 68 15 12 18 8 1 0 1
1993 13.8 1 25 42 9 4 6 4 3 1
1994 9.5 4 12 21 15 3 3 1 2 1
PlE-CElT: Pleice in the Celtic See (Fishing Areas VIIf and VIIg)
FlT10: UK (E+W) 8EAM TRAWL 107F.
Fishing Catch, Catch, Catch, Catch, Catch, Catch, Catch, Catch, Catch,
Yeer effort age 1 age 2 age 3 age 4 age 5 age 6 age 7 age 8 ege 9
1990 30.8 0 2 68 160 46 27 11 9 2
1991 40.8 9 23 74 141 87 29 15 14 10
1992 35.8 2 40 27 32 41 27 1 2 4
1993 39.6 1 41 140 25 16 25 15 7 4
1994 37.0 13 32 52 49 9 9 8 10 3
PlE-CElT: Plaice in the Celtic Sea (Fishing Areas VIIf and VIIg)
FlT14: E+W 8/T Survey
Fishing Catch, Catch, Catch, Catch, Catch,
Year effort age 1 age 2 ege 3 age 4 alle 5
1988 74.12 77 271 69 0 2
1989 91.91 206 313 n 15 5
1990 69.86 161 215 64 15 6
1991 123.41 841 33 65 21 12
1992 125.08 487 301 13 5 15
1993 121.67 120 107 44 2 5
1994 120.82 127 40 20 11 1
•
•
Table 4.4.8
Extended Survivors Analysis
Plaice, Celtic Sea (run: XSA95/X95)
CPUE data fraa file /users/fish/ifed/ifapwork/wgssds/ple_celt/FLEET.X95
Cetch daU for 18 years. 1977 to 1994. Ages 1 to 9.
Fleet, First, Last, First, Last, Alpha, Beta
, year, year, age , age
FLT10: UK (E+IJ) BEAH, 1990, 1994,
"
8, .000, 1.000
FLT11: UK(E+W) OTTER, 1989, 1994,
"
8, .000, 1.000
FLT13: Belgiua BIT -, 1977, 1994, 3, 8, .000, 1.000
FLT14: E+W BIT Surve, 1988, 1994,
"
5, .750, .850
TiMe series weights :
Tapered time weighting appl ied
Power = 3 over 20 years
Catchability independent of stock size for all ages
•
Catchability analysis:
Catchability independent of age for ages >=
Tenainal population estill8tion
7
Survivor estimetes shrunk towards the mean F
of the final 5 years or the 4 oldest ages.
S.E. of the lean to which the estimetes are shrunk = .800
Minimum standard error for population
estimetes derived from each fleet = .300
Prior weighting not appl ied
Tuning had not converged after 30 iterations
Total absolute residual between iterations
29 end 30 = .00103
Final year F values
Age , 1,
Iteration 29, .0109,
Iteration 30, .0109,
2,
.3331,
.3331,
3,
.6521,
.6522,
4, 5,
.7134, 1.0329,
.7134, 1.0330,
6,
.9083,
.9085,
7,
.5066,
.5068,
8
.m2
.m6
Log cetchability residuals.
Fleet FLT10: UIC (E+W) IEAH
Alle , 1985, 1986, 1987, 1988, 1989, 1990, 1991, 1992, 1993, 1994
1 , 99.99, 99.99, 99.99, 99.99, 99.99, 99.99, .66, - .50, -.55, .40
2 , 99.99, 99.99, 99.99, 99.99, 99.99, -2.15, .45, .24, .43, .99
3 , 99.99, 99.99, 99.99, 99.99, 99.99, -.49, .28, -.19, .46, -.06
4 , 99.99, 99.99, 99.99, 99.99, 99.99, .22, .24, -.07, -.11, -.28
5 , 99.99, 99.99, 99.99, 99.99, 99.99, .12, .22, .06, -.23, -.16
6 , 99.99, 99.99, 99.99, 99.99, 99.99, .39, .08, - .27, -.08, -.11
7 , 99.99, 99.99, 99.99, 99.99, 99.99, .12, .69, - .37, -.13, -.31
8 , 99.99, 99.99, 99.99, 99.99, 99.99, .66, .87, -.38, .26, .25
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Table 4.4.8 (cont'd.)
Mean log catchability end standard error of ages with catchability
independent of year class strength and constant w.r.t. time-
Age ,
Mean Log q,
S.EClog q), "
-10.5892,
.6193,
2,
'8.3073,
1.2245,
3,
-6.8838,
.3762,
4,
-6.3922,
.2252,
5,
-6.3413,
.1901,
6,
-6.1830,
.2496,
7,
-6.3722,
.4317,
8
-6.3722,
.6052,
Regression statistics :
Ages wi th q inc!ependent of year class strength and constant w.r.t. time.
Age, Slope , t-yalue , Intercept, RSquare, No Pts, Reg s.e, Mean Q
"
.61, 1.461, 9.72, .88, 4, .32, -10.59,
2, 1.84, - .276, 8.71, .03, 5, 2.58, -8.31,
3, 1.18, - .359, 6.72, .58, 5, .50, -6.88,
4, .84, 1.531, 6.54, .97, 5, .16, -6.39,5, .80, 4.976, 6.38, 1.00, 5, .06, -6.34,
6, 1.04, -.118, 6.19, .73, 5, .30, -6.18,
•7, -33.73, -1.193, -25.38, .00, 5, 13.84, -6.37,8, .55, 1.685, 5.47, .82, 5, .22, -6.04,
Fleet FLTll: UKCE+W) OTTER
Age , 1985, 1986, 1987, 1988, 1989, 1990, 1991, 1992, 1993, 1994
1 , 99.99, 99.99, 99.99, 99.99, -.72, 99.99, .30, .43, -.06, .02
2 , 99.99, 99.99, 99.99, 99.99, .44, -1.62, -.14, .70, .12, .49
3 , 99.99, 99.99, 99.99, 99.99, .47, -.22, .22, -.36, -.09, .00
4 , 99.99, 99.99, 99.99, 99.99, -.04, .25, .39, -.30,
- .13, -.16
5 , 99.99, 99.99, 99.99, 99.99, - .01, .19, .21, -.03, -.50, .16
6 , 99.99, 99.99, 99.99, 99.99, - .34, .18, .49, -.47, -.24, .37
7 , 99.99, 99.99, 99.99, 99.99, .46, .00, .74, -.92, .19, -.44
8 , 99.99, 99.99, 99.99, 99.99, 99.99, .74, 1.21, 99.99, 1.05, .59
Mean log catchability and standard error of ages with catchability
independent of year class strength and constant w.r.t. time
Age ,
Mean Log q,
S.EClog q), "
-10.0283,
.4433,
2,
-7.4311,
.8444,
3,
-6.4921,
_3002,
4,
-6.3327,
.2678,
5,
-6.4015,
.2683,
6,
-6.3982,
.4009,
7,
-6.9577,
.6104,
8
-6.9577,
1.0785,
Regression statistics :
Ages with q independent of year class strength and constant w.r.t. time.
Age, Slope , t-yalue , Intercept, RSquare, No Pts, Reg s.e, Mean Q
"
.82, .570, 9.71, .77, 5, .40, -10.03,
2, .69, .598, 7.60, .48, 6, .62, -7.43,
3, .79, 1.441, 6.80, .93, 6, .22, -6.49,
4, .80, 1.954, 6.55, .96, 6, .17, -6.33,
5, .87, .855, 6.43, .91, 6, .24, -6.40,
6, 3.06, -1.640, 7.13, .14, 6, 1.06, -6.40,
7, 1.43, -.215, 7.60, .06, 6, .98, -6.96,
8, -9.67, -1.465, -5.66, .01, 4, 2.33, -6.06,
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Table 4.4.8 (cont'd.)
Fleet FLT13: Bel;iua BIT -
A;e , 1977, 1978, 1979, 1980, 1981, 1982, 1983, 1984
1 , No data for this fleet at this age
2 , No data for this fleet at this age
3
-.1', .12, -.06, .11, -.31, -.42, -.03, -.41
4 .40, .34, -.49, .35, -.79, - .09, -.48, .43
5 .05, .43, - .14, .10, -.14, '.09, .19, -.29
6 , .68, .45, -.07, .11, -.41, -.35, .15, .16
7 , .88, .51, .45, .48, .27, .14, -.01, .35
8 , .42, .60, 1.19, .26, .21, .29, .39, .28
Age , 1985, 1986, 1987, 1988, 1989, 1990, 1991, 1992, 1993, 1994
1 No data for this fleet at this a;e
2 , No data for this fleet at this age
3 -.19, -.35, -.29, -.32, -.83, .04, 1.11, .85, .00, .36
4 -.03, - .65, -.10, -.32, .31, .17, .33, .10, .13, .18
5 , .65, - .61, -.80, -.42, .70, .23, -.35, -.08, -.23, 1.00
6 , .17, .74, -.88, -.07, .19, .32, -1.12, .11, .01, .63
7 - .21, -1.02, .37, -.02, .02, -.20, .33, -.20, -.35, .35
8 , -.51, -.01, .22, -.26, .73, -.66, -.93, -.67, -.21, .31
• Mean log catchability and standard error of ages with catchability
independent of year class strength and constant w.r.t. time
-- ---- ---- ---- --------1
Age ,
Mean La; q,
S.ECLog q),
3,
-5.2402,
.5452,
4,
-5.1482,
.3471,
5,
-5.3910,
.5348,
6,
-5.8530,
.5339,
7,
-5.8199,
.3962,
8
-5.8199,
.5395,
Regression statistics :
Ages with q independent of year classstrength and constant w.r.t. time.
Age, Slope , t-value , Intercept, RS~re, No Pts, Reg s.e, Mean Q
3, 2.71, -3.330, .30, .28, 18, 1.07, -5.24,
4, 1.16, -.900, 4.76, .75, 18, .41, -5.15,
5, 1.57, -1.542, 4.71, .42, 18, .79, -5.39,
e 6, 1.41,
-.892, 5.84, .32, 18, .76, -5.85,
7, 2.28, -2.611, 6.64, .29, 18, .73, -5.82,
8, 1.24, -.651, 6.23, .42, 18, .68, -5.89,
Fleet FLT14: E+W BIT Surve
Age , 1985, 1986, 1987, 1988, 1989, 1990, 1991, 1992, 1993, 1994
1 , 99.99, 99.99, 99.99, -1.30, .42, .82, 1.00, .64, -.03, -1.60
2 , 99.99, 99.99, 99.99, -.15, .30, 1.09, -.88, .46, -.29, -.50
3 , 99.99, 99.99, 99.99, .11, -.32, .37, .86, -.43, -.15, -.44
4 , 99.99, 99.99, 99.99, 99.99, .12, .24, .34, -.11, -.n, .14
5 , 99.99, 99.99, 99.99, - .85, -.18, .32, .08, .65, .35, -.43
6 , No data for this fleet at this age
7 , No data for this fleet at this age
8 , No data for this fleet at this age
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Table 4.4.8 (cont'd.)
Mean log catchability end standard error of aves with catchability
i~~t of year elass strength end constant w.r.t. time
Ave ,
Mean Log q,
S.ECLog q),
1,
-7.4527,
1.0419,
2,
'7.6316,
.6646,
3,
-8.3910,
.4864,
4,
-9.2130,
.3848,
5
-9.0548,
.5099,
Revression statisties :
Aies with q i~~t of year class strength end constant w.r.t. time.
Aie, Slope , t'value , Intercept, RSquare, No Pts, Reg s.e, Mean Q
1, -S.54, -2.101, 15.22, .01, 7, 7.07, ·7.45,
2, .78, .659, 7.75, .65, 7, .55, -7.63,3, .95, .167, 8.37, . .68, 7, .51, -8.39,4, .71, 2.861, 8.69,- .96, 6, .17, -9.21,5, .94, .180, 8.91, .65, 7, .52, -9.05,
Terminal year survivor and F sUllllllr ies
Age catchability constant w.r.t. time and dependent on age
lear cla•• :0 1993
Fleet, Estimated, Int, Ext, Var, N, Scaled, Estimated
, Survivors, s.e, s.e, Ratio, , lJeights, F
FLT10: UK (E+W) BEAM, 13057. , .693, .000, .00, 1, .240, .007
FLTl1 : UKCE+W) OTTER, 8930., .486, .000, .00, 1, .487, .011
FLT13: BelgiUII BIT -, 1., .000, .000, .00, 0, .000, .000
FLT14: E+W BIT Surve, 1766., 1.116, .000, .00, 1, .092, .053
F shrinkage mean , 11110.,
.80"" .182, .009
lJeighted prediction
•
Survivors,
at end of year,
8762.,
Int,
s.e,
.34,
Ext,
s.e,
.31,
N,
,
4,
Var,
Ratio,
.913,
F
.011
Age 2 Catchability constant w.r.t. time and dependent on age
lear class :0 1992
Fleet, Estimated, Int, Ext, Var, N, Scaled, Estimated
, Survivors, s.e, s.e, Ratio, , lJeights, F
FLT10: UK CE+W) BEAM, 826., .616, .629, 1.02, 2, .202, .401
FLT11: UKCE+W) OTTER, 1102. , .429, .228, .53, 2, .415, .315
FLT13: Bel9h. BIT ._, 1., .000, .000, .00, 0, .000, .000
FLT14: E+W BIT Surve, 714. , .600, .215, .36, 2, .214, .452
F snrinkage _an , 1823.,
.80"" .169, .202
lJeiihted prediction
Survi vors ,
at end of y.ar,
1032.,
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Int,
s.e,
.29,
Ext,
s.e,
.19,
N,
,
7,
Var,
Ratio,
.669,
F
.333
Table 4.4.8 (cont'd.)
Age 3 Catchebility eanstant w.r.t. time and dependent on.age
Yeer elas•• 1991
Fleet,
,
FLT10: UK CE+W) 8EAM,
FLT11: UK(E+W) OTTER,
FLT13: BelgiUl 8/T .,
FLT14: E+W 8/T Surve,
F sh r inkage _an ,
Weighted predietion
Estimated,
Survivors,
860.,
1072.,
1394. ,
720.,
1017. ,
Int,
s.e,
.347,
.263,
.567,
.400,
.80.. "
Ext,
s.e,
.150,
.126,
.000,
.223,
Var,
Ratio,
.43,
.48,
.00,
.56,
N, Sealed,
, Weignts,
3, .236,
3, .405,
" .095,
3, .172,
.092,
Estimated
F
.712
.605
.495
.806
.630
Survivors,
at end of yeer,
970.,
Int,
s.e,
.18,
Ext,
s.e,
.09,
N,
,
1"
Var,
Ratio,
.495,
F
.652
• Age 4 Catehebility eanstant W.~.t. time and dependent on age
Year elass =1990
N, Sealed,
, lJeights,
4, .2n,
4, .337,
2, .167,
4, .162,
• Fleet,,FLT10: UK CE+W) BEAM,
FLT11: UKCE+W) OTTER,
FLT13: Belgium BIT "
FLT14: E+W BIT Surve,
F shrinkage Dean ,
Weighted predietion
Estimated,
Survivors,
634.,
625.,
n6.,
n1.,
580.,
Int,
s.e,
.235,
.206,
.312,
.300,
.80.",
Ext,
s.e,
.204,
.109,
.069,
.139,
Var,
Ratio,
.87,
.53,
.22,
.46,
.056,
Estimated
F
.742
.750
.641
.645
.790
Survivors,
at end of year,
670. ,
Int,
s.e,
.13,
Ext,
s.e,
.07,
N,
,
15,
Var,
Ratio,
.546,
F
.713
Alle 5 Catehability eanstant w.r.t. tiDe and dependent on age
Year elass = 1989
Fleet,
,
FLT10: UK CE+W) 8EAM,
FLT11: UKCE+W) OTTER,
FLT13: 8elgium BIT "
FLT14: E+W BIT Surve,
F snrinkage lllean ,
Weighted prediction
Estimated,
Survivors,
75.,
86. ,
152.,
51.,
149.,
Int,
s.e,
.205,
.196,
.292,
.289,
.80.. "
Ext,
s.e,
.033,
.112,
.296,
.129,
Var,
Ratio,
.16,
.57,
1.01,
.45,
N, Sealed,
, Weights,
4, .317,
4, .336,
3, .136,
5, .136,
.075,
Estimated
F
1.128
1.033
.708
1.406
.719
Survivors,
at end of year,
86.,
Int,
s.e,
.12,
Ext,
s.e,
.10,
N,
,
17,
Var, F
Ratio,
.806, 1.033
Age 6 Catehability eonstant w.r.t. time and dependent on age
Year elass = 1988
Fleet,
,
FLT10: UK CE+W) BEAM,
FLT11: UKCE+W) OTTER,
FLT13: Belgium BIT "
FLT14: E+W BIT Surve,
F sh r i n1tage lIlean ,
Weighted prediction
Estimated,
Survivors,
66.,
64.,
100. ,
98.,
132.,
Int,
s.e,
.181,
.186,
.283,
.293,
.80",.
Ext,
s.e,
.on,
.185,
.231,
.183,
Var,
Ratio,
.42,
1.00,
.82,
.62,
N, Sealed,
, Weights,
5, .393,
6, .312,
4, .143,
5, .085,
.068,
Estimated
F
.988
1.009
.749
.757
.610
Survivors,
at end of year,
75.,
Int,
s.e,
.12,
Ext,
s.e,
.09,
N,
,
21,
Var,
Ratio,
.750,
F
.909 213
Table 4.4.8 (cont'd.)
Age 7 Catchability constant w.r.t. time and dependent on age
Year class = 1987
Fleet, Estimated, Int, Ext, Var, N, Scaled, Estimated
, Survivors, s.e, s.e, Ratio, , lIeights, FFLT10: UK (E+W) BEAM, 113. , .190, .091, .48, 5, .384, .547FLT11: UK(E+W) OTTER, 109. ,
.21 " .117, .55, 6, .261, .560FLT13: Belgium BIT -, 157. , .273, .084, .31, 5, .239, .420FLT14: E+II BIT Surve, 193. , .295, .150, .51, 5, .053, .354
F shrinkage /Ilean 108. , .80.... .062, .566
lIeighted prediction
Survivors,
at end of year,
124. ,
Int,
s.e,
.12,
Ext,
s.e,
.06,
N,
,
22,
Var,
Ratio,
.481,
F
.507
Age 8 Catchability constant w.r.t. time and age (fixed at the value for age) 7
Year class = 1986
Fleet, Estimated, Int, Ext, Var, N, Scaled, Estimated
, Survivors, s.e, s.e, Ratio, , lIeights, F
FLT10: UK (E+W) BEAM, 75. , .204, .114, .56, 5, .360, .782
FLT11: UK(E+W) OTTER, 83., .227, .155, .68, 6, .220, .728
FLT13: Belgium BIT -, 73. , •265. .141, .53• 6, .280, .796
FLT14: E+W BIT Surve. 82 •• .320. .097, •30, 4• .038, .734
F shrinlcage mean
•
73., .80.... .102, .795
lIeighted prediction
Survivors, Int. Ext. N. Var, F
at end of year, s.e. s.e, • Ratio,76•• .14. .06, 22. .425, .m
214
•
•Table 4.4.9
Run title : Plaice, Celtic Sea (run: XSA95/X95)
At 9-Sep-9S 17:00:23
Terminal Fs derived using XSA (~ith F shrinkage)
Table 8 Fishing mortality (F) at age
YEAR, 1977, 1978, 1979, 1980, 1981, 1982, 1983, 1984,
AGE
1, .0141, .0250, .0319, .0292, .0141, .0320, .0000, .0000,
2, .34n, .3339, .2387, .3397, .2021, .1883, .2873, .0995,
3, .5376, .5574, .4361, .5420, .6955, .4501, .Sn8, .6149,
4, .8257, .7946, .9022, .9230, .6119, .7185, .5965, .7635,
5, .4223, .6518, .4133, .4749, .3331, .9650, .6193, .5359,
6, .6477, .5601, .7620, .1843, .2923, .4333, .4787, .7838,
7, .5490, 1.1105, .4760, .3488, .8577, .4487, .3753, .7481,
8, .6019, .7189, .4955, .3907, .3909, .5181, .4125, .6509,
+gp, .6019, .7189, .4955, .3907, .3909, .5181, .4125, .6509,
FBAR 3- 6, .6083, .6410, .6284, .5310, .4832, .6417, .5668, .6745,
Table 8 Fishing mortality (F) at age
YEAR, 1985, 1986, 1987, 1988, 1989, 1990, 1991, 1992, 1993, 1994, FBAR 92-94
AGE
1, .0098, .0000, .0043, .0034, .0023, .0033, .0181, .0049, .0144, .0109, .0101,
2, .1950, .1133, .0669, .1028, .1418, .On5, .1913, .2246, .3765, .3331, .3114,
3, .5437, .5642, .4497, .4739, .5947, .5938, .8077, .5944, .5422, .6522, .5962,
4, .5277, .5681, .9084, .7618, .8877, .9842, .7442, .6286, .6817, .7134, .6746,
5, .4848, .3n6, .6928, .8294, .9378, .8776, .5977, .6768, .4847, 1.0330, .7315,
6, .4769, .5223, .7114, .9231, .4794, .8494, .5673, .5m, .5595, .9085, .6819,
7, .5074, .2068, .3402, .6676, .5207, .4664, .8822, .4857, .4599, .5068, .4841,
8, .5945, .4855, 1.1228, .4039, .5031, .7991, .9357, .4412, .7712, .m6, .6617,
+gp, .5945, .4855, 1.1228, .4039, .5031, .7991, .9357, .4412, .7712, .m6,
FBAR 3- 6, .5083, .5068, .6906, .7470, .n49, .8263, .6792, .6194, .5670, .8268,
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Table 4.4.10
Run title : Plaice, Celtic Sea (run: XSA95/X95)
At 9-Sep-95 17:00:23
Terminal Fs derived using XSA (~ith F shrinlcage)
Table 10 Stock number at age (start of year) Nl.IIlbers*10**-3
YEAR, 19n, 1978, 1979, 1980, 1981, 1982, 1983, 1984,
AGE
1, 3640, 5069, 8245, 5538, 2122, 3713, 8899, 9873,
2, 3580, 3183, 4385, 7082, 4nO, 1856, 3189, 7893,
3, 1088, 2244, 2022, 3063, 4472, 3457, 1364, 2122,
4, n6, 564, 1140, 1159, 1580, 1979, 1955, 682,
5, 324, 302, 226, 410, 409, 760, 856, 955,
6, 160, 188, 139, 132, 226, 260, 257, 408,
7, 93, 74, 95, 58, 98, 150, 149, 141,
8, 139, 48, 22, 53, 36, 37, 85, 91,
+gp, 175, 201, 124, 105, 144, 157, 72, 93,
TOTAL, 9975, 11873, 16397, 17600, 13858, 12367, 16825, 22258,
•
Table 10 Stock number at age (start of year) Numbers*10**-3
YEAR, 1985, 1986, 1987, 1988, 1989, 1990, 1991, 1992, 1993, 1994, 1995, GMST
AGE
1, 7937, 8027, 11899, 7243, 2814, 1925, 4847, 3907, 1856, 9987, 0, 52
2, 8756, 6971, 7119, .10508, 6402, 2490, 1702, 4222, 3449, 1623, 8762, 46
3, 6337, 6390, 5520, 5906, 8409, 4928, 2054, 1246, 2991, 2099, 1032, 31
4, 1018, 3264, 3224, 3123, 3261, 4115, 2413, 812, 610, 1543, 970, 16
5, 282, 533, 1640, 1153, 1293, 1190, 1364, 1017, 384, 274, 670, 6
6, 496, 154, 325, 728, 446, 449, 439, 665, 458, 210, 86, 2
7, 165, 273, 81, 142, 256, 245, 170, 221, 331, 232, 75, 1
8, 59, 88, 197, 51, 64, 135, 136, 63, 120, 185, 124,
+gp, 89, 66, 118, 232, 61, 88, 137, 284, 116, 129, 129,
TOTAL, 25140, 25765, 30124, 29085, 23008, 15565, 13263, 12438, 10316, 16282, 11847,
•
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Table 4.4.11
Run title : Plaice, Celtic Sea (run: XSA95/X95)
At 9·Sep-95 17:00:23
Table 16 SLIIIIl8ry (without SOP carrectian)
Terminal Fs derived using XSA (~ith F shrinkage)
RECRUITS, TOTALBIO, TOTSPBIO, lANDINGS, YIElD/SSB, FBAR 3- 6,
Age 1
19n, 3640, 2394, 1001, 757, .7565, .6083,
1978, 5069, 2187, 874, 875, 1.0017, .6410,
1979, 8245, 3321, 1155, 863, .74n, .6284,
1980, 5538, 4124, 1508, 1373, .9107, .5310,
1981, 2122, 3233, 1593, 13n, .8644, .4832,
1982, 3713, 3272, 1821, 1303, .7154, .6417,
1983, 8899, 3632, 1688, 1146, .6790, .5668,
1984, 9873, 6902, 1760, 1210, .6874, .6745,
1985, 7937, 5363, 2123, 1752, .8252, .5083,
1986, 8027, 3998, 2419, 1691, .6991, .5068,
1987, 11899, 5782, 2568, 1901, .7401, .6906,
1988, 7243, 8637, 3038, 2116, .6965, .7470,
1989, 2814, 4789., 2510, 2151, .8571, .7249,
1990, 1925, 4801-, 2581, 2082, .8068, .8263,
1991, 4847, 3872, 2020, 1501, .7429, .6792,
1992, 3907, 3358, 1811, 1188, ~6559, .6194,
•
1993, 1856, 2873, 1394, 1114, .7989, .5670,
1994, ( 9987,) 3095, 1315, 1086, .8260, .8268,
Arith.
Mean , 5975, 4202, 1843, 1416, .n84, .6373,
Units, (Thousands) , (Tannes) , (Tomes) , (Tannes),
(replace with GM)
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Table 4.4.12
Plaice in the Celtic Sea (Fishing Areas Vlif and VIIg)
Single option prediction: Input data
Year: 1995
Stock Natural Haturity Prop.of F Prop.of M lJeight Exploit. lJeight
Age size mortal ity ogive bef.spaw. bef.spaw. in stock pattern in catch
1 5246.000 0.1200 0.0000 0.2000 0.2000 0.108 0.0102 0.155
2 4603.000 0.1200 0.1500 0.2000 0.2000 0.202 0.3836 0.248
3 1032.000 0.1200 0.5300 0.2000 0.2000 0.294 0.7345 0.340
4 970.000 0.1200 0.9600 0.2000 0.2000 0.385 0.8311 0.430
5 670.000 0.1200 1.0000 0.2000 0.2000 0.476 0.9012 0.520
6 86.000 0.1200 1.0000 0.2000 0.2000 0.565 0.8401 0.609
7 75.000 0.1200 1.0000 0.2000 0.2000 0.653 0.5937 0.697
8 124.000 0.1200 1.0000 0.2000 0.2000 0.741 0.8152 0.784
9+ 129.000 0.1200 1.0000 0.2000 0.2000 0.943 0.8152 0.985
Unit Thousands . - - - Ki lograms . Kilograms
Year: 1996
Recruit- Natural Matürity Prop.of F Prop.of H lJei ght Exploit. lJeight
Age ment mortality ogive bef.spaw. bef.spaw. in stock pattern in catch
1 5246.000 0.1200 0.0000 0.2000 0.2000 0.108 0.0102 0.155
2
·
0.1200 0.1500 0.2000 0.2000 0.202 0.3836 0.248
3
·
0.1200 0.5300 0.2000 0.2000 0.294 0.7345 0.340
4
·
0.1200 0.9600 0.2000 0.2000 0.385 0.8311 0.430
5
·
0.1200 1.0000 0.2000 0.2000 0.476 0.9012 0.520
6
·
0.1200 1.0000 0.2000 0.2000 0.565 0.8401 0.609
7
·
0.1200 1.0000 0.2000 0.2000 0.653 0.5937 0.697
8
·
0.1200 1.0000 0.2000 0.2000 0.741 0.8152 0.784
9+
·
0.1200 1.0000 0.2000 0.2000 0.943 0.8152 0.985
Unit Thousands . - . - Kilograms . Kilograms
Year: 1997
Recruit- Natural Haturity Prop.of F Prop.of H lJeight Exploit. lJeight
Age ment mortality ogive bef.spaw. bef.spaw. in stock pattern in catch
1 5246.000 0.1200 0.0000 0.2000 0.2000 0.108 0.0102 0.155
2
·
0.1200 0.1500 0.2000 0.2000 0.202 0.3836 0.248
3
·
0.1200 0.5300 0.2000 0.2000 0.294 0.7345 0.340
4
·
0.1200 0.9600 0.2000 0.2000 0.385 0.8311 0.430
5
·
0.1200 1.0000 0.2000 0.2000 0.476 0.9012 0.520
6
·
0.1200 1.0000 0.2000 0.2000 0.565 0.8401 0.609
7
·
0.1200 1.0000 0.2000 0.2000 0.653 0.5937 0.697
8
·
0.1200 1.0000 0.2000 0.2000 0.741 0.8152 0.784
9+
·
0.1200 1.0000 0.2000 0.2000 0.943 0.8152 0.985
Unit Thousands
- - - -
Kilograms - Kilograms
Notes: Run name : SOPRE095
Date and time: 10SEP95:09:17
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•Table 4.4.13
Plaice in the Celtic Sea (Fishing Areas VIIf and VIlg)
Yield per recruit: Summary table
1 January Spawning time
F Reference Catch in Catch in Stock Stock Sp.stock Sp.stock Sp.stock Sp.stock
Factor F nllllbers weight size biomass size biomass size biomass
0.0000 0.0000 0.000 0.000 8.843 5222.909 6.692 4843.426 6.533 4728.567
0.1000 0.0827 0.334 206.425 6.062 2838.932 3.929 2464.949 3.775 2368.338
0.2000 0.1653 0.478 259.139 4.871 1903.114 2.755 1534.346 2.606 1451.031
0.3000 0.2480 0.558 272.735 4.207 1426.614 2.107 1062.796 1.963 989.382
0.4000 0.3307 0.610 273.967 3.783 1147.806 1.699 788.690 1.559 722.822
0.5000 0.4134 0.646 271.112 3.488 969.285 1.419 614.639 1.283 554.660
0.6000 0.4960 0.672 267.067 3.272 847.289 1.216 496.897 1.084 441.623
0.7000 0.5787 0.693 262.889 3.105 759.631 1.063 413.290 0.935 361.858
0.8000 0.6614 0.709 258.951 2.972 694.059 0.944 351.579 0.819 303.351
0.9000 0.7441 0.722 255.364 2.864 643.361 0.848 304.563 0.726 259.054
1.0000 0.8267 0.734 252.133 2.775 603.068 0.770 267.784 0.651 224.620
1.1000 0.9094 0.743 249.232 2.698 570.292 0.705 238.363 0.589 197.250
1.2000 0.9921 0.752 246.621 2.633 543.102 0.650 214.380 0.536 175.079
1.3000 1.0747 0.759 244.263 2.576 520.166 0.604 194.510 0.492 156.827
1.4000 1.1574 0.765 :242.125 2.525 500.538 0.563 177.815 0.454 141.589
1.5000 1.2401 0.771 240.177 2.481 483.534 0.528 163.619 0.421 128.712
1.6000 1.3228 0.776 238.396 2.441 468.644 0.497 151.418 0.392 117.713
1.7000 1.4054 0.781 236.759 2.405 455.486 0.470 140.836 0.367 108.231
1.8000 1.4881 0.785 235.251 2.372 443.762 0.446 131.582 0.344 99.989
1.9000 1.5708 0.789 233.856 2.342 433.243 0.424 123.431 0.324 92.770
2.0000 1.6535 0.793 232.562 2.314 423.744 0.405 116.205 0.306 86.407
- -
Nl.ITbers Grams N\JTlbers Grams Nl.ITbers Grams Nl.ITbers Grams
Notes: Run name
Date and time
Computation of ref.
F-0.1 factor
F-max factor
F-0.1 reference F
F-max reference F
Recruitment
YPR95
10SEP95:09:29
F: Simple mean, age 3 • 6
0.1652
0.3657
0.1366
: 0.3023
: Single recruit
Table 4.4.14
Plaice in the Celtic Sea (Fishing Areas Vllf and Vllg)
Predietion with management option table
Year: 1995 Year: 1996 Year: 1997
F Reference Stock Sp.stock Catch in F Reference Stock Sp.stock Catch in Stock Sp.stoclc
Factor F biomass biomass weight Factor F biomass biomass weight biomass biomass
1.0000 0.8267 2802 1078 1115 0.0000 0.0000 2939 1164 0 4305 2283
· · · · ·
0.1000 0.0827
·
1147 156 4139 2112
· · · · ·
0.2000 0.1653
·
1130 302 3984 1956
· · · · ·
0.3000 0.2480
·
1113 439 3839 1813
· · · · ·
0.4000 0.3307
·
1096 568 3703 1681
· · · · ·
0.5000 0.4134
·
1080 688 3576 1560
· · · · ·
0.6000 0.4960
·
1064 801 3456 1449
· · · · ·
0.7000 0.5787
·
1048 906 3345 1346
· · · · ·
0.8000 0.6614
·
1033 1006 3240 1252
· · · · ·
0.9000 0.7441
·
1017 1099 3142 1166
· · · · ·
1.0000 0.8267
·
1002 1186 3049 1086
· · · · ·
1.1000 0.9094
·
988 1268 2963 1013
· · · · ·
1.2000 0.9921
·
973 1346 2882 946
· · · · ·
1.3000 1.0747
·
959 1418 2805 883
· · · · ·
1.4000 1.1574
·
944 1487 2733 826
· · · · ·
1.5000 1.2401
·
931 1551 2666 m
· · · · ·
1.6000 1.3228
·
917 1612 2602 724
· · · · ·
1.7000 1.4054
·
903 1669 2543 679
· · · · ·
1.8000 1.4881
·
890 1723 2486 638
· · · · ·
1.9000 1.5708
·
877 1774 2433 599
· · · · ·
2.0000 1.6535
·
864 1821 2383 564
- -
TOMes TOMes TOMes - - Tennes TOMes Tomes Tomes Tomes
Notes: Run name MOPRED95
Date and time 10SEP95:09:27
Computation of ref. F Simple mean, age 3 - 6
Basis for 1995 F factors 219
Table 4.4.15
Plaice in the Celtic Sea (Fishing Areas Vllf and VIIg)
Single option prediction: Detailed tables
-
Year: 1995 F-factor: 1.0000 Reference F: 0.8267 1 January Spawning time
Absolute Catch in Catch in Stock Stock Sp.stock Sp.stock Sp.stock Sp.stock
Age F nunbers weight size biomass size biomass size biomass
1 0.0102 50 8 5246 567 0 0 0 0
2 0.3836 1387 344 4603 928 690 139 624 126
3 0.7345 510 173 1032 303 547 161 461 136
4 0.8311 520 224 970 374 931 359 770 297
5 0.9012 378 197 670 319 670 319 546 260
6 0.8401 46 28 86 49 86 49 71 40
7 0.5937 32 22 75 49 75 49 65 42
8 0.8152 66 51 124 92 124 92 103 76
9+ 0.8152 68 67 129 122 129 122 107 101
Total 3058 1115 12935 2802 3253 1289 2747 1078
Unit
-
Thousands Tomes Thousands Tomes Thousands Tonnes Thousands Tannes
Year: 1996 F-factor: 1.0000 Reference F: 0.8267 1 January Spawning time
Absolute Catch in Catch in Stock Stock Sp.stock Sp.stock Sp.stock Sp.stock
Age F mnbers weight size biomass size biomass size biomass
1 0.0102 SO 8 5246 567 0 0 0 0
2 0.3836 1388 344 4606 929 691 139 625 126
3 0.7345 1374 467 2782 818 1474 433 1243 365
4 0.8311 235 101 439 169 422 162 349 134
5 0.9012 212 110 375 178 375 178 306 145
6 0.8401 130 79 241 136 241 136 199 113
7 0.5937 14 10 33 22 33 22 29 19
8 0.8152 19 15 37 27 37 27 30 23
9+ 0.8152 53 52 99 94 99 94 82 78
Total 3475 1186 13858 2939 3372 1192 2862 1002
Unit
-
Thousands Tomes Thousands Tonnes Thousands TOMes Thousands Tomes
Year: 1997 F-factor: 1.0000 Reference F: 0.8267 1 January Spawning time
Absolute Catch in Catch in Stock Stock Sp.stock Sp.stoclc Sp.stock Sp.stock
Age F nunbers weight size biomass size biomass size biomass
1 0.0102 SO 8 5246 567 0 0 0 0
2 0.3836 1388 344 4606 929 691 139 625 126
3 0.7345 1375 467 2783 818 1475 434 1243 366
4 0.8311 635 273 1184 456 1136 438 939 362
5 0.9012 96 50 170 81 170 81 138 66
6 0.8401 73 44 . 135 76 135 76 111 63
7 0.5937 39 27 92 60 92 60 80 52
8 0.8152 9 7 16 12 16 12 13 10
9+ 0.8152 28 28 53 SO 53 SO 44 42
Total 3692 1248 14285 3049 3769 1290 3195 1086
Unit
-
Thousands Tomes Thousands Tonnes Thousands Tonnes Thousands Tomes
•
Notes: RI.n name
Date and time
Computation of ref. F
Prediction basis
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SOPRED95
10SEP95:09:17
Simple mean, age 3 - 6
F factors
Table 4.4.16 Celtic Sea Plaice. Stock numbers 01 recruits and their source for recent year c1asses used in
predictions, and the relative (%) contributions to landings and SSB (by weight) of these year c1asses
Year-c1ass 1991 1992 1993 1994 1995
Stock No. (thousands) 3907 1856 5246 5246 5246
010ne-year-olds
Source VPA VPA GM GM GM
Status Quo F:
% in 1995 catch 20.1 15.5 30.9 0.7
% in 1996 catch 9.3 6.5 39.4 29.0 0.7
% in 1995 SSB 27.6 12.6 11.7 0.0
% in 1996 SSB 14.5 13.4 36.4 12.6 0.0
% in 1997 SSB 5.8 6.1 33.3 33.7 11.6
GM= geometrie mean reeruitment
Vllfg plaice : Year-class % contribution to a) 1996 landings and b) 1997 55B
a b
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Figure 4.4.1 (cont'd.)
Vllfg PLAICE XSA LOG CATCHABILITY RESIDUAL PLOTS (AGES 1-6)
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Figure 4.4.2
F1SH STOCK SUMMARY
STOCK: Plalce in the Ce1tic Sea (Fishing Areas vm and VIIg)
9-9-1995
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Figure 4.4.3 Celtic Sea Plaice stock-recruitment
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4.5 Stocks in Dhisioris VIIbe, h-k
Stocks of cod, whiting, plaice and sole in ICES
Divisions VIlbc, h-k are not assessed anal}tically
because, prior to 1993, aged-based data were not
available. In 1993, Ircland initiated a comprehensive
stock monitoring programme in these Dhisions, "ith
a view to pro\iding an adequate time series of
biological data for stock assessment pluposes.. A
research vesscl programme was also initiated in this
area, comprising both annual ground fish (Octobcr)
and young fish (July) surveys. However, there is, as
yet, no information on thc relati'/c strength of
recruitment from these sur'/eys,' and it "ill be some
time before full anal}tical assessments, tuned "ith
CPUE and research vessel data, can be carried out for
these stocks. The 1994 results, in terms of length
compositions are presented in this section. It should be
noted that no fish were aged in 1994 and therefore age
length keys are unavailable for 1994.
There are single cod and whiting TACs co'/ering the
whole of Dhisions VIIb-k, which results in the
problem of assessment areas not corresponding to
management areas. Landings of cod, whiting, sole
and plaice for Dhisions VIIb,c,h-k are also often
difficult to interpret, as several countries diITer in the
manner in which they report their landings data for
the various ICES Divisions. However, unofficial data
supplied to the Working Group by the respecti'/e
countries enablcd preliminary figures for Divisions
VIlh-k to be estimated (Table 4.5.1).
CPUE data are available for all French fleets (1988-
1994). UK (England and Wales) eITort and CPUE
information is available for these Dhisions for only
one year (1993) and is therefore not presented. No
lrish eITort or CPUE data is available.
4.5.1 Stocks in the west of Ireland (ICES
Di"isions VIIb,c)
4.5.1.1 West of Ircland cod, Dh'isions VIIb,c
Landings
Official internationallandings data are shmm in Table
2.1.1. Preliminary 1994 landings of eod for Dhisions
VIIb,c (excluding the French landings) were 418 t, of
whieh Ircland accounted for 69%. lrish landings of
eod in these divisions have decreased steadily sinee
1989. The 1995 TAC for sub-area VII (exchiding
VIla), VIII, IX, X and COPACE (EC) is 17,0001.
The reliability of these landings statistics may bc
uncertain, as the extent of mis-reporting is not knmm.
Commercial catch-effort data
CPUE data for Division VIlb,c "'ere provided by
France for all fleets (Table 4.5.2). These data show an
increase in CPUE in the non-Nephrops trawl fleets in
1994. Nephrops tra"'l fleet CPUE shows a deerease
sinee 1992.
Intemationallength compositions
The 1994 international length eomposition data for
commercially eaught eod in Divisions VIIb were
derived using the lrish length frequency data, and are
presented in Table 4.5.3. The length frequency pattern
in 1994 is similar to that in 1993, although a peak eod
numbers in the size range 45 to 55 cm seen in 1993
does not oecur in 1994.
4.5.1.2 West of Ireland \lhiting, Dh'isions VIIb,c
Landings
Official landings statisties (Table 2.1.2) indicate that,
in 1994, total internationallandings (excluding Freneh
landings) were 1179 t, with Ireland and the UK
accounting for 88% and 12% respectively. lrish
landings have increased steadily over the last five
)·ears. Tbc 1995 TAC for VII (excluding VIla) is
25,0001.
Commercial catch-errort data
CPUE data are available for. the French fleet (Table
4.5.2). CPUE has decreased steadily between 1988
and 1994 in the non-Nephrops trawl.
Internationallength compositions
The 1994 international landings length composition
for whiting were derived using· the Irish length
frequency and are sho,m in Table 4.5.4. Whiting
diseard data are unavailable due to low sampling
intensity. Tbc length frequency in 1994 is similar to
that in 1993, although total numbcrs have increased in
1994.
Biological Parameters and Yield per Recruit
Duc to lack ofage data for 1994, it was not possible to
update the fishing mortality estimation made last year
using catch curve analysis. That analysis produccd F
levels around 1.0, which is consistent "ith F values
calculated for whiting in adjacent areas.
.', - ",,' .
.',
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4.5.1.3 West of IreIand sole, Dhisions VIIb,c
Landings
Officiallandings statistics for Sole in Divisions VIIb,c
are given in Table 2.1.4. The prelirninary estimate of
sole landed in 1993 is 621. Ireland accounted for 98%
of these landings. The (precautionary) TAC for this
stock is 75t in 1995.
Commercial catch-effort data
CPUE data for the French fleet are given in Table
4.5.2. However, this fleet is not considered to be
representative ofthe fishery taking sole.
Intemationallength compositions
The 1994 international landings length composition
for sole were derived using the lrish length frequencies
and are shO\\TI in Table 4.5.5. Length composition
data were not available for 1993 landings.
4.5.1.4 West of Ireland plaice, Dh'isions VIIb,c
Landings
In 1994, officiallandings of plaice in Divisions VIIb,c
(Table 2.1.3) were 207 1. Ireland contributed 97% of
this reported catch, as in 1993. lrish landings of plaice
have been increasing since 1991. The TAC for this
stock in 1995 is 300 1.
Intemationallength compositions
International landings length composition data for
plaice in Dhisions VIIb,c were derived using the lrish
Iength frequency data and are given in Table 4.5.6.
The length frequency pattern for 1994 landings is
similar to that for 1993.
4.5.2 Stocks in the southwest of Ireland (ICES
Dh-isions VIIh-k)
4.5.2.1 Southwest of Ireland cod, Dh'isions VIIh-k
Landings
Data supplied to the Working Group (Table 4.5.1)
indicate that, in 1994, total international landings
were 1364 t, "ith Ireland and France accounting for
42% and 35%, respectively. Overall, landings appear
to have decreascd over thc same timc series.
Landings in this seetion incIude Dhision VIIh data,
",hieh are also incorporated in thc Celtic Sea cod
assessment.
Commercial catch-effort data
Data supplied by France (Table 4.5.2) illustrate a
decrcase in CPUE level since 1993 for non-Nephrops
trawlers in ICES Dhisions VIlj,k, and this level is the
lowest of the time series. CPUE of Nephrops trawlers
"ithin these Dhisions haS also decreased in 1994
compared to 1993.
Intemationallength compositions
Length frequency data for 1995 internationallandings
were derivcd using the lrish Icngth frequency
distribution and are shO\\TI in Table 4.5.3. They were
sirnilar to the 1993 lcngth frequency composition.
4.5.2.2 Southwest of IreIand whiting, Dh'isions
VIIh-k
Landings
Internationallandings of whiting for Dhisions VIlh-k
as reported to the Working Group are pro\ided in
Table 4.5.1 and were 2880 t in 1994. Ireland landed
80% ofthis total. These prelirninary figures indicate a
decrease relative to 1993 landings, but remain high
compared to earlier years. Landings data include
those in Dhision VII, which are also included in the
Celtic Sea whiting assessmen1.
The TAC for all Sub Area VII (excluding VIla) was
25,OOOt in 1995.
Commercial catch-effort data
CPUE data (Table 4.5.2) for Dhisions VIIh-k were
available for the French fleets and indieate a dccrease
in CPUE ofboth non-Nephrops and Nephrops trawlers
in Division VIIj,k in 1994 compared to 1993 levels.
The CPUE value in 1994 for non-Nephrops trawlers
was the lowest in the time series (1988-1990).
Intemationallength compositions
The international length compositions for whiting
were derived using the lrish length frequency data and
are given in Table 4.5.4. Length compositions were
sirnilar in 1993 and 1994.
Biological Parameters and YieId per Recruit
Due to lack of age data for 1994, it was not possible to
update the fishing mortality estimation made last year
using catch curve analysis. That analysis produced F
leYels around 1.0, which is consistent with F Yalues
caIculated for whiting in adjacent arcas.
•
•
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4.5.2.3 Southwest of Ireland sole, Divisions VIIh-k
Landings
Sole landings as reported to the Working Group are
given in Table 4.5.1. Total internationallandings in
1994 amouoted to 658 t and appear to have decreased
since 1993. The TAC applies to Divisions VIlh-k and
is 720 tin 1995.
Internationallength compositions
The 1994 length composition for international sole
landings was derived using the Irish length frequency
data and is shown in Table 4.5.5. Length compositions
were similar in 1993 and 1994.
4.5.2.4 Southwest of Ireland plaice, Divisions VIIh-
k
Landings
Total international landings as used by the Working
Group are shown in Table 4.5.1. Landings have
remained relatively steady over the period (1988-
1993), but show a decrease in 1994, to 696 1. The
TAC for this stock in Divisions VIlh-k is 1350 t in
1995.
Commercial catch-etTort data
Commercial CPUE data were provided by France
(Table 4.5.2). However, this fleet is not considered to
be representative of the fishery taking plaice.
Internationallcngth compositions
Length frequencies for 1994 international landings
were derived using the lrish length frequency data and
are given in Table 4.5.6. Length compositions were
similar in 1994 compared to 1993.
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TABlE4.5.1 ICES Di....... V"'~ lnternMion8l Unding SllIti8tic8
·Prelimin"'Y. "Inelud. ICES Division Vlig
COO 1.Mldinvo. Di....... VIIl~
CounIry 1988 1988 111110 11181 111112 111113 111M'
Belgium-- 102 229 86 51 81 136 115
o.-t< + +
Fr.nce 1960 2137 1313 603 1056 866 480
lr-.cI 868 857 1064 1413 872 435 573
Norw.y 13 20
Ul( (EngI.nd 8nd W__' 104 128 191 189 278 153 ...
Ul( 1.. 01 M..) ...
Ul( IN. Ir-.cII 2 ..
Ul( CSoolI-.ldI 2 122 19 13 4 ..
Ul( 1111
Tot. 3031 3314 27lt8 2275 2300 1514 1314
WHlT1NG 1.Mldinvo. Di....... VII1~
Comtry 1988 1lt89 1990 1991 1992 1983 1914-
•8eIgium_. 19 39 67 43 47 75 50o.-t<
Fr.nce 777 753 529 367 306 300 251
Germ-.Y. F...l. fiep. + 14 ..
..-..I 1771 1483 1304 1068 1455 2977 2307
Ul( (EngI.nd 8nd W.....l 109 116 47 103 168 211 ..
Ul( ("olM..) ..
Ul( IN. Ir-.cII ..
Ul( (Scod.ncI) 27 12 8 12 ..
Ul( 272
Tot" 2677 2391 197. 1593 19lt8 3575 2880
•• Includ.s 571 reported .s VII.
SOlE 1.Mldinvo. DiviIöone VII1~
Ccluntry 1988 1lt89 19110 19.1 19.2 1993 19M-
8eIgium.- 254 252 353 358 312 317 338
"'- 53 84 66 55 43 44 35
..-..I 182 206 266 306 255 237 115
Ul( IEnul-l 8nd W.....I 166 177 144 232 214 209 ..
Ul(t.. of .....' ..
Ul( (N.",""",) ..
•IJI( lSooll-.ldI 3 5 ..IJI( 170
Tot" ISS 719 828 951 827 812 158
•• lnclud•• VIIg
PlAICE ....-.-. Dmoiorw v...~
CounIry 1988 1lt88 111110 1911 18U 1993 1.14-
BeIgiurn•• 245 403 301 252 246 344 1117
o.-t< + + + +
"'- 135 229 77 173 185 66 26
..-..I 369 454 338 478 477 383 217
IJI( IEngI.nd 8nd W.....l 433 73 88 287 261 218 ..
IJI( 1.. 01 ....) ..
IJI( (N. ..-..11 + ..
IJI( (SoolI-.ldI + 7 7 ..
IJI( 251
Tot" 1183 1158 805 11110 1176 1018 116
\
....
Table 4.5.2 French CPUE Series for ICES Divisions Vllb,c and Vllj,k
COOF'~hCPUES~s
(CPUE, kgl1000kw.hrs)
ICES Div. Fleet 1988 1989 1990 1991 1992 . 1993 19904
Vllb,c Trawl Non Nephrops 58.56 49.14 29.2 14.03 9.14 26.2 28.3
Trawl Nephrops 30.31 37.13 17.33 29.29 4.22 10.31 9.1
Gillnets 51.55 23.5
Vllj,k Trawl Non NephrQpS 35.24 22.72 16.43 5.26 6 5.1 3.27
Trawl Nephrops 29.45 16.01 6.57 2.07 4.75 5.3 2.85
Gillnets 13.53
Longlines 16.01 2.41
WHlTING Frend1 CPUES~s
(CPUE, kg/1000kw.hrl)
ICES Div. Fleet 1988 1989 1990 1991 1992 1993 19904
•
Vllb,c Trawl Non Nephrops 9.65 6.18 8.36 7.25 8.78 7.4 3.3
Trawl Nephrops 19.29 3.71 24.24 6.72 5.47 9.1
Gillnets 11.7
Vllj.k Trawl Non Nephrops 13.75 14.85 10.82 8.59 5.66 6.56 3.n
Trawl Nephrops 7.89 3.69 4.39 0.19 0.75 5.37 3.98
Gillnets
Longlines 38.64 15.4
SOlEF,~CPUE Series
(CPUE, kg/'000kw.hrl)
ICES Div. Fleet 1988 1989 1990 1991 1992 1993 19904
Vllb,c Trawl Non Nephrops 0.12 0.12 0.33 0.2 0.59 0.33 1.1
Trawl Nephrops 2.76 3.71 1.24
Gillnets
Vllj.k Trawl Non Nephrops 0.07 0.1 0.06 0.05 0.03 0.05
Trawl Nephrops
Gillnets
Longlines
• PlAICE French CPUE Series
(CPUE, kgl1000kw.hrs)
ICES D1v. Fleet 1988 1989 1990 1991 1992 1993 19904
VIIb,c TI'lIWI Non Nephrops 1.03 0.65 1.6 1.14 0.69 0.76
TI'lIWI NephropS 3.71 2.48
GUInets
Vllj,k Trawl Non Nephrops 1.07 1 1.04 0.48 0.39 0.51 0.14
Trawl Nephrops 2.73 1.11 1.06 0.19 0.31 0.41 0.65
Gillnets
Longlines
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Table 4.5.3 IntematloMllength cornposlUon (Hundreds) 10r
COD In ICES DIvIsIon VIIb,e and VIIj,k In 11194.
Length Total No.
(ern) Vllb,c V1IJ,k
20 0 0
21 0 0
22 0 0
23 0 0
24 0 0
25 0 2
26 0 5
27 5 12
28 5 30
28 8 28
30 19 82
31 44 101
32 48 92
33 49 134
:w 78 225
35 49 207
36 63 185
37 75 116
38 61 123
38 64 112
.co 53 42
41 52 53
42 47 67
43 45 60
'"
64 78
45 43 83
48 48 107
47 56 127
"
34 116
U 48 117
50 42 86
51 41 129
52 34 92
53 44 140
54 34 140
55 33 134
5& 27 135
57 31 135
51 23 129
H 26 93
10 27 103
11 18 101
IZ 30 146
13 22 138
s.c 23 126
85 14 111
68 18 101
87 18 92
11 13 116
68 18 n
Length Total No.
(ern) Vllb,c V1IJ,k
70 25 77
71 18 93
72 32 95
73 38 68
7.- 28 100
75 33 69
76 27 63
77 34 57
78 44 48
79 44 42
80 40 19
81 38 36
82 35 23
83 37 22
U 21 41
85 27 20
86 33 31
87 15 13
88 12 15
89 16 16
90 9 15
91 4 5
92 4 14
93 9 5
94 7 13
95 11 2
96 7 12
97 4 2
98 4 2
99 3 5
100 5 5
101 1 0
102 0 2
103 1 4
10.- 0 0
105 0 0
106 1 0
107 0 0
108 0 0
109 0 0
110 0 0
111 0 0
112 0 0
113 0 0
114 0 0
115 0 2
116 0 0
Total No. 2263 5553
Landings- 622 1364
- h. avallable to the working group (lIVe weight, tonnes)
•
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Table ~.5.~ Internationallength cornpoaition (Hundrec:fa) for WHITING
In ICES Dlvlaion Vllb,c and Vllj,k in 1994. -
Length Total No.
(ern) Vllb,c Vllj,k
20 8 0
21 0 29
22 49 0
23 107 112
2~ 169 410
2S 450 1076
26 1095 2355
27 1826 3988
28 2771 4807
29 3351 6421
30 4264 8339
31
-
3887 8056
32 3476 7851
33 3160 7547
~ 2727 5924
3S 2210 5542
36 1851 4738
37 1662 3647
38 1078 2702
39 991 2160
40 754 1517
~1 634 921
~2 444 1016
C 380 940
... 275 755
~ 261 497
46 163 361
47 139 353
48 67 180
49 137 247
50 97 88
51 58 350
52 39 154
53 32 177
54 39 189
55 15 191
5& 0 132
57 0 81
58 17 64
59 0 12
80 0 1
81 0 4
82 0 62
83 0 13
M 0 12
85 0 0
66 0 12
87 0 0
66 0 0
89 0 0
70 0 0
Total No. 38681 84031
Landings· 1287 2880
• As available to the working group (live weight, tonnes)
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Table 4.5.5 Intemationallength eomposition (Hun~reds)for
SOLE in ICES Division Vllb,e and Vllj,k in 1994.
Length Total No.
(em) Vllb,e Vllj,k
20 3 41
21 3 28
22 4 413
23 8 566
24 17 1009
25 26 1150
26 31 1521
27 41 1618
28 50 1728
29 48 1533
30 - 70 1718
31 101 1828
32 179 1529
33 169 1194
34 177 1001
35 158 1003
36 128 850
37 109 600
38 84 283
39 63 404
40 54 250
41 39 155
42 32 72
43 19 141
44 14 73
45 11 16
46 8 30
47 2 1
48 0 14
49 0 0
50 0 0
Total No. 1648 20769
Landings* 67 658
* As available to the working group (live weight, tannes)
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Tab" 4.5.& Intemationallength eomposition (Hundreds) for
PLAJCE in ICES Division Vllb,e and Vllj,k in 1994.
length Total No.
(ern) Vllb,c Vllj,k
19 0 4
20 0 16
21 3 25
22 4 45
23 51 57
24 132 174
25 292 286
26 572 757
27 720 1200
28 886 1585
29 875 1927
30 738 1813
31 556 1573
32 487 1568
33 330 1418
34 242 1420
35 172 984
36 162 869
37 126 519
38 78 348
39 91 335
40 63 205
41 44 191
42 46 184
43 23 117
44 22 66
45 15 75
46 18 75
47 13 55
48 12 61
49 7 20
SO 8 8
51 6 4
52 4 8
53 2 16
54 1 4
55 3 4
56 2 4
57 1 0
58 0 0
59 0 0
60 0 0
61 0 0
62 0 4
Total No. 6808 18025
Landings· 215 696
* As available to the wor1<.ing group (live weight, tonnes)
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5. NORTHERN STOCK OF HAKE.
5.1 Landings
Nominal landings of hake (Northern and Southern
stocks) by country and Division as officia11y reported
to ICES are given in Table 2.1.5.
Total international landings in 1994, as estimated by
the Working Group, were 51,260 t, including landings
from Divisions IIIa, IVb,c, which are regarded as
being taken from the northern stock (Table 5.1.1).
These landings were elose to the 1993 figure of 52,150
t (WG estimate, unrevised), but were arccord low and
were we11 bclow the agreed 1994 TAC of 60,000 1.
They were, however, 14% larger than the status quo
estimate of 45,000 t for 1994 in the predictions made
by the Group last year (the stochastic predictions gave
an intermediate value \\ith a median of 48,600 t).
The 1994 landings estimates include 4,150 t of hake
landed in the Brittany ports for which data by Division
are missing (sec scction 1.4). However, there is little
doubt that these are taken from the northern stock, and
they represcnt only a small proportion of the total
landings.
5.1.1 Discards
Discards in the French artisanal and coastal trawl
fisheries were estimatcd using the same procedures as
in prcvious years, i.e. on the basis of the length
compositions obtained during surveys and from the
comrnercial fisheries for each quarter and for the
northern (north of 46°30 N) and southern parts of the
Bay of Discay. The 1994 estimate of discards is 2,905
1, a figure whieh is among the highest in the data
series, evcn though it does not include the quantity
that may have bccn taken by the artisanal fleets of the
three Brittany ports. It is suspected, however, that an
error was made in the estimation of discards for 1994
and, possibly, for 1993 (see section 5.1.7 below).
The total catch (landings+discards) data available to
the Working Group are given in Table 5.1.9 (VPA
summary)
5.1.2 Length compositions
Length compositions of the 1994 catches by fishery
unit and quarter were pro\ided by France, Ireland,
Spain and the UK (England and Wales), which make
the majority of the catches. Scotland also pro\ided
catch weights by fishcry unit and qUarter. Annual
catch figures were pro\ided by a11 other countries and,
in most instances, were taken from the official
statistics.
The procedures used to derive the length compositions
ofthe international catchcs are outlincd in Table 5.1.2.
Data were worked up quarterly whc'nevcr rclevant
samplcs wcre available. As usual, thc discards data for
the French fisheries in units 9, 10 and 15 wcre not
cxtendcd to any other country.
As last year, the length compositions for fishery unit
15 (misce11aneous fisheries) were not raised to include
catches by countries not providing sampIes for this
unit; thcse were added dircctIy to the annual grand
total.
In previous years, length compositions for unit 16
(fisheries to the north of Sub-areas VII and VIII) wcre
essentially dcrived from data providcd by Spain and
France. The French data came predominantly from the
deep-sea trawlers ofLorient and Concarneau fishing to
the west of the British Isles. Since no data were
available for these vessels in 1994, the French sampies
for unit 16 are based on a fleet which is a small
component of the fishery. Therefore, the available
lerigth compositions for that unit are not consistent
\\ith those used in prcvious years. Unfortunately, this
unit usually pro\idcs most of the data for large hake,
and it can be seen by comparing Table 5.1.3 \\ith its
equivalent in earlier reports that large fish are poorly
represcntcd in 1994. In spite of this, it has been
dccided to raise the combined Frcnch+Spanish
sampIes in each quarter to include the landings by
other countries which have reported catches by quarter
(namely England+Wales, Ireland and Scotland).
However, for other countries whieh are assumed to
fish in unit 16 and only provided annual landings
figures, it was deemed preferable to raise the length
composition (landings only) obtained across a11 units
and quarters. This is adeparture from procedures used
pre\iously, but it is rccalled that, duc to the lack of
appropriate information, the composition that should
be applied to the landings of these "other" countrics
has always becn a problem. Nevertheless, these
landings are a sma11 fraction ofthe total.
Since the landings into the Brittany ports (labeled uni!
X in Table 5.1.1) could not be broken dO\m by fishcry
unit, the total annual length composition of the
landings was raised to include them.
The length compositions of catches by fishery unit in
1994 are given in Table 5.1.3.
5.1.3 CPUE and sun'c)' data
Annual catch, eITort and length composition data were
available for the same set of fleets considered last year
for tuning the VPA, namely: for Spain, trawlers from
Vigo, trawlers and long liners from La Coruna, a11
fishing in Subarea VII, "bou" trawlers from Pasajes
fishing in Divisions VIIIa,b and, for France, artisanal
trawlers from Lcsconil, Les Sables d'Olonne and La
Rochelle fishing in the Bay of Discay. Length
compositions for these French fleets incIude estimates
•
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of discards. In addition,. catch and effort data are
available from the RESSGASC quarterly surveys, but
only thc annual indices summed over all quarters are
considered for the tuning. Survey data prior to 1987
were 3gain excluded, since a different vessel was used
then.
An examination of last year's assessment indicated
that cpue data for some of these fleets were quite
noisy, particularly thc long line data. It was therefore
decided for this meeting, that only a restrictcd sct of
flcets should be uscd.
5.1.4 Age compositions
As in rccent years, quartcrly ALKs wcre available
from France for 1994, essentially bascd on fish
Sampled during the Ressgase surveys. However, since
,'ery few fish larger than 50 cm are caught during the
surveys, there is a scrious lack of agcing material for
old fish, even when the data are pooled into an annual
ALK, and some interpolation is required to fill thc
gaps.
Tbc annual ALK was applicd to the annual Icngth
composition of the intcrnational catches obtained as
indicated above to estimate the catch-at-age
composition and mean wcights at age in the catch for
1994. The catch-at-age matrix input to VPA is givcn
in Table 5.1.4, and the mcan wcights at age in the
catch (also used as mean weights in the stock) in Table
5.1.5. Tbc small SoP discrepancies may be duc to
countries contributing data using their O\\n set of
parameters for the length/weight relationship,
sometimcs "1th different values for each quarter,
whereas a single sct of parameters is used to estimate
mean weights at age'when the ALK is applied.
The annual ALK was also applied to the length
corripositions of the catches by the fleets retained for
tuning, to derive the CPUEs at age for 1994. The
catch-at-age arid effort data used for VPA tuning are
given in Table 5.1.6.
5.1.5 Recruitment
Fishery-independent information on year-elass
strength is available from three surveys.
The UK March survey in the Celtic Sea provides
indices for age-l fish (hased on, fish under 24 cm).
Tbe results indicate that the 1985, 1990 and 1992
year-elasses were strong and of similar size in the
Celtic Sea, whereas the 1991 year-elass was poor. The
1993 and 1994 year-elasses are relatively strong
(Figure 5.1.1). .
Tbe French RESSGASC surveys are carried out
quarterly in the Bay'of Biscay. Indices for O-group
were defined, based on fish less than 13 cm in the
second quarter and less than 16 cm in the third
qUarter, for the areas north and south of 46°30 N
respcctively. Plots of these indices since 1987 (Figure
5.1.2.) confirm the weakncss ofthe 1992 year-elass in
the Bay of Discay, ';"hich is the main traditional
nurscry area. The 1993 and 1994 ycar-elasses arc
indicated to be of similar size as thc 1987-1988 or
1990-1991 year-elasscs, according to thc rcsults from
the third quartcr whieh are more rcprcscntativc than
those for the sccond quartcr. For this reason, the
rcsuIts for the 1995 year-class in the sccond quartcr
must be rcgardcd as preliminary (the third quartcr
survey was not complcted at the time of this mecting).
AIthough the index for this year-elass is lower than
that for the prc\ious two, it is not expected to be
particularly wcak.
Data are also available from the French EVHOE
sur~/eys that were carricd out in some ycars in the
CeItic Sea :ind Bay of Discay. Indices for agc 0
(considered to be fish smaller than 19 cm) fromthc
autumn surveys in thc Bay of Biscay arc plottcd in
'FigUre 5.1.3. As mcntioned in pre\ious reports, the
number of rccruits Caught during the 1992 survey was
vcrY low Oll the main nursery area in thc Bay of
Discay, but larger than usual in the CeItic Sea. Charts
from the 1994 suevey indicate that thc pattern of
distribution of recruits had rcturncd to normal in the
Bay of Biscay. Thc index for thc 1994 year-elass is
34% larger than that for the good 1990 ycar-elass (hut
with a large variance), and this is consistent with the
RESSGASC indiccs for thc third quartcr (hoth survcys
only disagree about the 1987. year-elass).
Unfortunatcly, thc coveragc of thc CeItic Sca was
incomplete in 1994.
5.1.6 Estimation of fishin~mortalit),.
Problems with this assessmcnt.
Trial asscssments of this stock revealed serious
discrepancies that could be traced back to the Icngth
arid age compositions estimated for 1994.
- An examination of the age compositions given in
Table 5.1.4 shows that the estimate for catches of age
ois much smaller than usuaI. In contrast, thc estimate
for age 2 is abnormally ]arge, given that it corresponds
to the 1992 year-elass which the sUfveys and prC\10us
assessments indicated to be quitc \vcak in the Bay of
Discay. Thc estimated catch of 52.7 million age 2 fish
in 1994 includes 15.7 million discarded fish, which in
itself is much ]arger than previous estimates for that
age arid also corresponds to a discarding ratio which is
about h\1Ce the recent mcan for age 2.
- Looking at the tuning data (Table 5.1.6), it can be
seen that large catches at age 2 0I11y appear in the data
for the French fleets (which include discards), whercas
thc data for the Spanish fleets are consistent "ith a
weak 1992 year-elass. Tbc main reason for conccrn is
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that the anomaly also occurs in the data for the
Ressgase surveys from whieh all estimates of discards
are derived, and it was already pointed out in section
5.1.2 that the estimated weight of discards for 1994
was on the high side of the observed range. A close
inspection of the survey data has confirmed that there
has effectivcly been an exceptionally large number of
hake of 20-30 cm caught in the north of Bay of Biseay
in the second and third quarters. This is precisely the
area where the artisanal fleets of Brittany (unit 9 in
particular) fish, and the lack of data for these fleets is
one reason why the recorded length compositions from
the commercial fleets may not show the phenomenon
noted in the surveys.
- By comparison "ith data for previous years, Table
5.1.3 confirms that the problem essentially lies in the
estimated length compositions for discards (age 2 lies
roughly in the range 22-32 cm), and notably for
fishery unit 10, but the length composition of landings
for that unit also shows large numbers in that range.
Tbc scarcity ofage 0 fish in the area where this fishery
takes place is confirmed by recent surveys. However,
duc to difficulties in obtaining the French landings
data, there has heen insufficient time to check the full
procedure of discards estimation for this meeting.
- Concerning young agcs, at ",hich fish grow
significantly "ithin the year, the problem of
estimating numbers at age is further exacerbated when
an annual ALK is applied to these lcngth
compositions, as small changes of the proportions at
the margins of the distribution may mean a swap of
large numbers of fish between adjaccnt agcs. Howevcr,
duc to the sparse data for large fish, imprO\ing the
precision for young ages, by using quarterly ALKs,
would be at the expense of greater uncertainties for old
fish and eventually for SSB estimates.
For illustration, a VPA was ron using the available
data, and tuned "ith XSA using the same options as
used in pre,ious year. The results are given in Tables
5.1.7-9 (tuning diagnostics in ICES stock files). As
could be expected, the estimated F at age 2 in 1994
comes out as the highest value for that age in the last
decade, although shrinkage contributed to reduce it
towards the lower recent mean. Since age 2 is included
in the standard range (1-4) for mean F, the lattcr
seems to indicate a sudden incrcase of fishing
mortality in 1994, the magnitude of which is not
supportcd by information from the fishery. In addition,
according to this VPA, the 1992 year-elass appears
stronger at age 0 than the adjacent classes, in
contradiction with the information given abO\'c.
If we definc status quo F according to thc standard
procedures for catch predictions, Le. taking the mean
exploitation pattern in the last thrce years scaled to
mean F in the terminal year, the anomaly translates
into fairly large Fs at age. For the intermediate year
1995, these result in predicted landings of about
58,000 1. Not only does this exceed the TAC, which
has not happened for years, but such a figure is very
unlikcly in ,iew ofthe landings recorded in the recent
pas1. According to last year's assessment, this would
require a 50% increase of fishing mortality compared
to 1993. If a large catch is assumed in 1995,
maintaining the same high F results in a steep decline
of catches and SSB in subsequent years.
If the exploitation pattern is not scaled to mean F in
1994, the landings predicted for 1995 fall to about
48,000 1. This is probably closer to reality and
consistent "ith the medium-term predictions presented
last year. However, taking into account that all
predictions for 1996 and in the medium-term would be
highly dependent on the definition of the reference F
and on the assumptions for 1995, the 10,000 t
difference in the 1995 landings depending on whether
scaling is applied is too large to be overlooked.
NB: the figures of predicted landings given above are
the medians of Monte Carlo replicates using ADAPT
for VPA tuning. No shrinkage is implemented in this
method, and this may exaggerate the apparent increase
of F at age 2 and the effect of scaling. However, a
conventional assessment would probably show a
similar discrepancy compared to last year's results.
Considering the serious consequences of a possible
error in the data, and taking account of the other
problems with the 1994 landings data, the Group
decided to disregard this assessment until the length
compositions (of discards, notably) are thoroughly
checkcd. A particular procedure mayaiso have to be
explored to improve the separation between age 2 and
adjacent ages in the application of length to age
conversion procedure.
If this is feasible in time for the ACFM meeting, a
re,ised assessment "ill be presented as a working
document to ACFM. Othemise, it is suggested that
ACFM may base its advice on the medium-term
predictions presented last year. For a status quo F
option, the landings predicted for 1995 and 1996 were
46,000 t and 44,000 t (median values) respectively,
and SSB was indicated to continue to decline to
130,000 t in 1996 and 125,000 t in 1997. A 30%
reduction of fishing mortality, as recommended by
ACFM last year, would result in landings of 42,000 t
in 1995 and 38,000 t in 1996 and would halt the
decline of SSB (135,000 tin 1996 and 1997).
5.1.7 l\Iana~cmcnt considcrations
Even though thc Group was not in a position to
prO\ide a reliable assessment, there is no reason to
think that the state of this stock is any better than
indicated last year. SSB has been decreasing in recent
ycars, landings have not reached the TAC's, and the
, .
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catch still comprises a very high proportion of
immature hake.
In relation to item c) of the terms of reference, the
cornrnents given in last year's report are considered to
be still appropriate.
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Table 5.1.1. HAKE Northem stock. Landings in tons by countrv, fishe 'V uni! and uarter tor 1994. I
1
Country Spaln France UK E+W) Ireland I UK(Scot) Netllerland Belg,um 1 Oenmark Sw9den I Norwav Total
! offic land off,c land offic land. landlnes
01 1792 43 1 1835
02 2544 176 I I 2720
UnI! 1 03 24.011 167 2508
04 1997 116 2113
Total 8n4 0 503 01 01 0 0 0 0 0 92n
I
01 0 I 0
02 1 1
Unrt 2 03 3 I 3
04 0 0
Total 0 0 4 01 0 0 01 0 0 0 4
01 1 175 176
Q2 39 405 I I 444
Unit 3 03 17 296 ! I I 313
04 11 245 I i 256
Total 1 0 681 1121 01 0 0 01 01 0 01 l1W
I
01 2099 48 185 231 1 I 2564
02 1755 1591 343 450 1 I 2707
UnI! 4 03 1241 88 432 2261 6 I I 1993
Q4 1517 SOl 311 921 7 1978
Total 6612 345 1271 999 15 0 0, 0 0 0 9241
I I
01 30 17 541 81 I 109
Q2 I I 81 25 2501 8 I I : 363
UnI! 5 03 18 401 2931 7 I I 360
04 I 4 29 1091 8 I I 151
Total 0 133 111 7061 32 01 0\ 01 01 0 982
I , I I I
01 141 I 14
02 I 21 I I 21
Unrt 6 03 I 24 24
04 15 15
Total I 0 0 74 01 0 01 01 01 01 0 74
I I I I I
01 I 41/ I I 41
02 I 831 I 01 I , 84
UnI! 7+8 03 , I 95 ! 01 I 1 95
04 I 41 I 1 I I 41
Total 0 260 0 01 1 0 01 01 01 0 261
I I I I
01 I 159 I I 159
02 393 I I I 393
Unrt 9 Q3 2981 I I I I I 298
04 1551 1 1 I , 155
Total 01 1005 0 01 01 0 0 01 01 0 1005
I I
01 1075 I 1075
Q2 1 2078 I I 2078
Unrt 10 Q3 11891 I I 1189
04 1 9711 I 971
Total 0 5314 0 01 01 01 01 0 01 0 5314
, I
01 764 I I I 764
Q2 1203 I 1 I I 1203
UM 12 OJ 8561 I I 856
Q4 4521 I I 1 452
Total , 32751 01 0 01 01 0 01 01 0 0 3275
I I
01 221 I I 22
02 40 I 4Ö
Unit 13 03 27 27
Q4 35 35
Total 0 125 0 0 0 0 01 0 0 0 125
I
01 1812 1 I 1812
02 2232 I 2232
UnI! 14 03 1980 19äö
Q4 I 1628 1628
Total 7652 0 0 O! 0 0 0 01 0 0 7652
I 1
01 1130 I I 1130
02 1102 10 I 1112
UnI! lS 03 435 8 443
04 564 2 1 566
Total 0 3231 01 01 201 0 371 01 0 01 3288
I I I
01 111 107 97 32 148 I 495
Q2 121 145 175 161 429 I 1031
Unrt 16 03 191 18 187 22 348 I 766
04 98 7 84 121 2231 I 424
Total 5211 2n 543 2271 11481 75 521 2127 149 304 5423
01 312 I I 312
Q2 982 I I 982
Unrt X 03 1222 I I 1222
Q4 1631 I I 1631
Total 01 4149 01 01 0 0 01 01 0 0 4149
,
01 65781 2925 531 3171 1571 0 01 01 0 0 10S09
Q2 7855 5104 1147 8601 4.017 0 01 0 01 01 15412
T0131 03 67091 3408 1149 5411 3701 01 01 01 0 0 12178
04 56921 3470 8001 2131 2411 01 01 0 01 0 10416
Total ~68341 149071 35271 19321 12151 751 89' 21271 149! 3041 51259
•
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Table 5.1.2 . HAKE Northern stock. Derivations of quarterly length compositions of
landinas bv countrv and fisherv unit for 1994.
-
I I
I I I I
I I I I I I I
Countrv
France Ireland Spain UKe+w UKscot Others
Unit Quarter
1 SP1.Ql SP1.Ql
1 2 2 2
3 3 3
4 4 4
1 AII.V.ar
2 2 ·
3 ·
4 ·
1 FR3.Ql EW3.Ql
3 2 EW3.02 2
3 FR3.03 3
4 4 4
1 FM.Ol IM.Ol SP4.Ql FR ... IR ... SP FR ... IR ... SP
4 2 2 2 2 2 2
3 3 3 3 3 3
4 4 4 4 4 4
1 FR5.01 FR ... EW.Ql EWS.Ql FR ... EIN. 0 1
5 2 2 2 2 2
3 3 3 3 3
4 4 4 4 4
1 EW6.Ql
6 2 2
3 3
4 4
1 FRa.Ol
7+8 2 2
3 3
4 4 FRa.04
1 FR9.01
9 2 2
3 3
4 4
1 FR10.0l
10 2 2
3 3
4 4
1 SP12.01
12 2 2
3 3
4 4
1 FR13.01
13 2 2
3 3
4 4
1 SP14.Ql
14 2 2
3 3
4 4
1 FR15.01 AII.Veer AII.Vear
15 2 2 · ·
3 3 · ·
4 4 · ·
1 FR16.Ql SP ... FR.Ol SP16.01 SP ... FR.Ol SP ... FR.Ol AII.Year
16 2 2 2 2 2 2
·
3 3 3 3 3 3 ·
4 4 4 4 4 4
·
1 AIJ.Yeat
X 2 ·
3 ·
4
·
ALK All FR.Yeat FR.Year FR.Year FR.Year FR.Yeer FR.Year
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Tebl. 5.1.3 Annuellength oompoaitiona 01 "ndin~ •• diecard. end oatch•• by fiahe" unit for 1994
R.o-f
'W"LANDINGS LANDINGS DiocwÖl CMcwds DiscotÖl CMcwds CATCHfS
UNlT 3 4 5 6 9 10 12 13 14 15 16 ALL ALL 9 10 15 ALL All
5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 7 0 9 16 16
6 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 39 0 55 94 94
7 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 88 6 93 187 187
8 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 177 0 158 335 335
9 0 0 0 0 0 0 0 0 0 0 0- 0 0 0 0 217 6 160 384 384
10 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 221 5 148 373 373
11 0 0 0 0 0 0 0 0 0 0 76 0 0 76 89 162 11 97 271 360
12 0 0 0 0 0 0 0 0 0 0 166 0 0 166 193 114 32 70 218 409
13 0 0 0 0 0 0 0 0 0 0 258 0 0 258 301 114 158 88 360 661
14 0 0 0 0 0 0 0 0 0 0 271 0 0 271 315 94 306 117 516 832
15 0 0 0 0 0 0 0 0 0 0 976 0 0 977 1138 122 347 168 637 1775
16 0 0 397 0 0 0 0 0 0 0 1133 0 0 1530 1783 191 545 264 999 2782
17 0 0 1054 0 0 0 0 0 0 0 1803 0 0 2857 3330 280 827 383 1491 4821
18 0 0 2437 0 0 0 9 0 0 0 2772 0 0 5218 6081 365 1023 475 1863 7944
19 0 0 4074 0 0 0 27 0 0 0 3184 6 1 7291 8498 465 1267 651 2383 10881
20 0 0 3948 0 0 0 46 0 0 0 4603 29 1 8627 10054 558 1813 829 3199 13253
21 0 0 2410 0 0 0 138 0 0 0 3963 60 1 6571 7658 542 2079 1001 3623 11281
22 0 0 1757 0 0 1 319 21 0 0 2957 131 1 5187 6045 482 2061 1183 3727 9772
23 0 0 1220 0 0 2 531 57 0 0 1911 237 2 3961 4617 330 2194 1266 3790 8407
24 0 0 896 1 0 11 604 250 0 0 1966 328 4 4061 4732 241 1841 1103 3185 7918
25 0 0 422 3 0 16 849 360 0 1 1591 371 9 3444 4014 114 1658 903 2676 6690
26 0 1 297 10 0 19 578 676 0 2 978 459 26 3045 3548 139 1157 848 2145 5693
27 0 1 120 15 0 31 530 1059 0 3 664 522 35 3178 3704 103 705 699 1506 5210
28 0 1 161 20 0 33 439 1217 3 2 705 378 45 3003 3500 88 842 467 1198 469B
29 0 1 221 22 0 30 432 1115 1 3 589 374 45 2833 3301 10 223 291 525 3826
30 0 1 353 34 2 33 351 1176 2 4 498 282 61 2797 3260 0 132 204 336 3596
31 0 1 420 47 2 29 351 1186 8 3 600 248 79 2975 3467 0 172 139 311 3778
32 0 2 487 75 4 39 219 1252 12 4 465 275 89 2925 3409 0 50 75 125 3534
33 5 2 540 80 7 36 154 1063 11 3 417 203 103 2623 3057 0 107 34 141 3198
34 0 2 564 92 9 29 121 814 25 3 514 149 97 2419 2819 0 102 40 142 2961
35 0 2 541 96 9 31 122 B20 24 3 486 151 90 2374 2766 0 59 16 75 2842
36 0 2 409 64 10 20 75 497 45 3 536 157 61 1881 2192 0 15 6 21 2213
37 3 2 439 73 10 20 72 493 65 4 441 120 55 1795 2092 0 0 1 1
•38 4 2 474 67 9 16 55 445 72 4 621 145 64 1978 2305 0 0 0 039 16 2 460 62 7 11 47 364 84 4 575 135 54 1841 2146 0 0 0 0 214640 17 2 581 71 6 13 40 401 121 4 512 145 62 1975 2302 0 0 0 0 2302
41 42 3 576 48 6 11 26 344 112 5 510 127 50 1859 2167 0 0 0 0 2167
42 36 2 556 64 5 9 25 274 125 4 518 95 50 1753 2043 0 0 0 0 2043
.:1 87 2 599 45 4 9 17 256 128 3 514 120 48 1830 2133 0 0 0 0 2133
44 61 2 508 43 4 11 16 261 111 4 443 92 46 1801 1866 0 0 0 0 1866
45 68 3 461 40 3 11 9 232 146 4 460 89 53 1597 1861 0 0 0 0 1861
46 94 2 399 46 3 9 9 204 118 3 419 84 62 1453 1693 0 0 0 0 1693
47 137 2 415 37 2 6 3 145 157 3 402 77 54 1440 1678 0 0 0 0 1676
-S 129 2 324 29 1 3 2 95 97 3 286 70 53 1097 1278 0 0 0 0 1278
49 201 2 301 38 2 3 4 n 117 2 203 42 53 1043 1215 0 0 0 0 1215
50 264 2 269 30 2 3 6 77 142 2 166 36 60 1049 1222 0 0 0 0 1222
51 194 2 235 18 1 2 1 49 133 2 108 24 47 815 950 0 0 0 0 950
52 242 2 181 14 1 5 4 52 85 1 95 20 43 744 867 0 0 0 0 867
53 197 2 171 11 1 3 1 36 85 1 68 17 39 631 736 0 0 0 0 736
54 270 4 168 8 1 2 0 35 81 1 52 18 51 690 804 0 0 0 0 804
55 240 2 135 9 1 1 1 35 64 1 48 20 50 604 704 0 0 0 0 704
Bö 244 2 124 10 1 4 3 50 72 2 47 31 45 635 740 0 0 0 0 740
57 310 3 106 8 1 5 1 45 72 1 38 29 52 670 781 0 0 0 0 781
58 256 4 100 8 1 2 0 36 97 1 36 38 62 640 746 0 0 0 0 746
59 275 2 76 8 0 2 0 36 78 1 33 43 46 602 701 0 0 0 0 701
60 289 5 83 10 1 2 2 37 79 1 34 44 56 645 751 0 0 0 0 751
61 219 6 78 7 1 3 1 32 98 1 26 64 57 591 689 0 0 0 0 689
62 255 6 76 7 0 2 1 29 62 1 32 61 53 585 682 0 0 0 0 682
63 265 7 67 7 0 3 0 25 55 1 25 49 36 540 630 0 0 0 0 630
64 219 6 76 9 1 2 3 23 71 1 22 46 52 534 623 0 0 0 0 623
65 194 18 49 8 1 3 1 29 38 1 30 51 43 466 543 0 0 0 0 543
66 179 17 60 8 1 3 1 18 49 1 28 52 35 451 525 0 0 0 0 525
67 184 19 49 9 1 1 2 13 45 1 22 31 30 405 472 0 0 0 0 ~-68 158 20 48 10 0 2 1 21 33 1 18 47 34 393 458 0 0 0 069 125 25 50 7 1 2 0 12 30 1 20 34 28 334 389 0 0 0 070 127 31 35 9 1 1 0 14 20 1 10 30 32 310 361 0 0 0 0 361
71 97 21 32 6 0 1 0 9 14 1 8 26 16 232 270 0 0 0 0 270
72 101 32 31 5 1 1 1 5 20 0 10 23 23 254 296 0 0 0 0 296
73 62 21 22
"
0 1 0 8 12 1 8 22 10 173 202 0 0 0 0 202
74 85 28 22 4 0 1 0 5 12 0 6 14 11 168 196 0 0 0 0 196
75 42 16 18 5 0 1 0 5 7 0 2 11 5 112 131 0 0 0 0 131
76 27 22 12 3 0 0 0 3 3 0 3 8 9 92 107 0 0 0 0 107
77 24 14 12 3 0 1 0 3 5 0 1 7 8 77 90 0 0 0 0 90
78 18 13 12 2 0 1 0 2 3 0 1 7 4 63 73 0 0 0 0 73
79 10 8 8 1 0 0 0 2 2 0 1 3 4 40 47 0 0 0 0 47
60 11 11 6 2 0 1 0 3 2 0 0 5 5 44 51 0 0 0 0 51
81 6 8 5 2 0 0 0 1 2 0 0 4 3 32 36 0 0 0 0 36
82 6 6 2 1 0 1 0 1 2 0 0 4 1 26 30 0 0 0 0 30
83 6 6 4 0 0 0 0 1 1 0 0 6 1 27 32 0 0 0 0 32
84 4 5 1 2 0 0 0 0 1 0 0 1 1 17 19 0 0 0 0 19
85 2 3 2 0 0 0 0 1 1 0 0 2 2 15 17 0 0 0 0 17
B6 3 2 4 0 0 0 0 2 0 0 0 3 1 16 19 0 0 0 0 19
87 1 2 2 2 0 0 0 0 0 0 0 1 1 10 12 0 0 0 0 12
88 4 2 1 0 0 0 0 0 0 0 0 0 1 9 11 0 0 0 0 11
89 1 2 1 2 0 0 0 0 0 0 0 1 0 7 8 0 0 0 0 8
90 2 2 0 0 0 0 0 0 0 0 0 0 I 5 8 0 0 0 0 8
91 2 1 2 1 0 0 0 0 1 0 0 1 0 8 9 0 0 0 0 9
92 1 1 2 0 0 0 0 0 0 0 0 1 0 6 7 0 0 0 0 7
93 1 1 1 0 0 0 0 0 0 0 0 0 0 4 4 0 0 0 0 4
94 1 2 0 0 0 0 0 0 0 0 0 1 0 4 4 0 0 0 0 4
95 0 1 0 1 0 0 0 0 0 0 0 I 0 3 4 0 0 0 0 4
96 1 1 0 0 0 0 0 0 0 0 0 0 0 2 2 0 0 0 0 2
97 1 1 0 0 0 0 0 0 0 0 0 0 0 2 3 0 0 0 0 3
9B 1 1 0 0 0 0 0 0 0 0 0 0 0 2 2 0 0 0 0 2
99 0 1 0 0 0 0 0 0 0 0 0 0 0 1 2 0 0 0 0 2
100 1 3 1 1 0 0 0 1 0 0 0 1 2 11 13 0 0 0 0 13
Ta'" N"1000 6100 466 31295 1475 123 555 6048 15932 3160 108 41185 6640 2516 115603 134130 5261 19544 12045 36850 171580
C.teh 'tonNa 9276 1188 9242 983 74 261 1005 5313 3275 84 1652 3231 2397 .:1962 51259 275 1610 1020 2905 54164
242
..:
Table 5.1.4
'4
Run title : Hake, Northern Area (run: FINVPA95/OUT)
At 6-Sep-95 16:09:43
Table Catch nllltlers at age NlIltlers*10**-3
YEAR, 1978, 1979, 1980, 1981, 1982, 1983, 1984,
AGE
0, 9659, 11350, 24696, 12717, 12294, 11930, 12063,
1, 74531, 71921, 70466, 79435, 82207, 79869, 48444,
2, 32081, 31411, 27637, 31149, 74081, 28572, 14037,
3, 16391, 13228, 15275 , 14699, 14067, 23077, 14971,
4, 8279, 7125, 12592, 10060, 10031, 15823, 18114,
5, 8402, 6765, 9150, 8705, 5634, 7574, 9158,
6, 5297, 4984, 4208, 4174, 4264, 5083, 7799,
7, 2310, 3642, 3114, 3896, 2648, 2891, 3993,
8, 1589, 2739, 2554, 2918, 2084, 2057, 2756,
9, 636, 1217, 1332, 1004, 907, 956, 1188,
+gp, 2811, 2455, 2997, 3338, 2823, 3072, 3412,
TOTALNUM, 161986, 156837, 174021, 172095, 211040, 180904, 135935,
TONSLAND, 52908, 53799, .60459, 56264, 58057, 60128, 65149,
SOPCOF X, 102, 102,
-
102, 93, 103, 100, 101,
Table Catch nllltlers at age NlIltlers*10**-3
YEAR, 1985, 1986, 1987, 1988, 1989, 1990, 1991, 1992, 1993, 1994,
AGE
0, 163158, 16287, 13943, 41079, 8074, 40880, 23983, 17650, 42922, 5122,
1, 54806, 81912, 34348, 32174, 46330, 37266, 66156, 41109, 51377, 57764,
2, 10528, 20250, 23731, 18401, 24882, 38663, 15320, 21999, 21503, 52766,
3, 10958, 19792, 13062, 22497, 21199, 20467, 24085, 19731, 16634, 22002,
4, 5944, 7815, 16132, 10515, 14153, 11141, 10312, 16909, 9132, 12889,
5, 4969, 4676, 9187, 9515, 9556, 8343, 7281, 10272, 5588, 8267,
6, 5597, 3832, 5807, 7883, 6837, 6158, 5715, 6461, 5763, 3771,
7, 4151, 2704, 3421, 6498, 3914, 4747, 4662, 4215, 6012, 4508,
8, 4490, 2362, 2867, 3826, 3533, 3643, 3728, 3267, 2885, 1883,
9, 2088, 1498, 1152, 1529, 2157, 1315, 1726, 1882, 1931, 1936,
+gp, 4368, 5639, 4878, 2651, 3605, 2371, 2706, 1412, 1281, 674,
TOTALNUM, 271057, 166767, 128528, 156568, 144240, 174994, 165674, 144907, 165028, 171582,
•
TONSLAND, 63644, 60053, 65320, 66818, 68781, 61410, 59286, 58290, 53637, 54164,
SOPCOF X, 100, 100, 100, 100, 99, 101, 98, 100, 100, 101,
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ITable 5.1.5 y
Run title : Hake, Northern Area (run: FINVPA95/OUT)
At 6-Sep-95 16:09:43
Table 2 Catch weights at age (kg)
YEAR, 1978, 1979, 1980, 1981, 1982, 1983, 1984,
AGE
0, .0160, .0160, .0210, .0150, .0130, .0140, .0140,
1, .0550, .0540, .0640, .0570, .0470, .0510, .0510,
2, .1750, .1nO, .1nO, .1nO, .1480, .1670, .1810,
3, .3560, .3540, .3570, .3580, .3600, .3400, .3370,
4, .5690, .5700, .5700, .5700, .5600, .5620, .5660,
5, .8350, .8340, .8300, .8290, .8400, .8380, .8430,
6, 1.1510, 1.1530, 1.1560, 1.1550, 1.1500, 1.1520, 1.1490,
7, 1.5130, 1.5170, 1.5160, 1.5190, 1.5170, 1.5140, 1.5160,
8, 1.9220, 1.9170, 1.9170, 1.9130, 1.9180, 1.9200, 1.9180,
9, 2.3160, 2.3260, 2.3300, 2.3250, 2.3220, 2.3230, 2.3240,
+gp, 3.n70, 3.8500, 3.7960, 3.9900, 3.8090, 3.8050, 3.8800,
SOPCOFAC, 1.0170, 1.0186, 1.0229, .9336, 1.0334, .9990, 1.0101,
•
Table 2 Catch weights at age (kg)
YEAR, 1985, 1986, 1987, 1988, 1989, 1990, 1991, 1992, 1993, 1994,
AGE
0, .0300, .0080, .0130, .0210, .0140, .0150, .0240, .0310, .0230, .0170,
1, .0660, .0580, .0530, .0680, .0750, .0540, .0590, .0490, .0590, .0550,
2, .1920, .1970, .1800, .1660, .1910, .1510, .1660, .1440, .1370, .1270,
3, .3620, .3460, .3530, .3360, .3470, .3370, .3300, .3010, .3310, .3020,
4, .5620, .5650, .5650, .5640, .5670, .5450, .5690, .5240, .5700, .5540,
5, .8350, .8370, .8360, .8350, .8390, .8240, .8090, .7970, .8690, .8450,
6, 1.1460, 1.1550, 1.1550, 1.1560, 1.1520, 1.1400, 1.1nO, 1.1500, 1.1270, 1.1nO,
7, 1.5140, 1.5100, 1.5120, 1.5120, 1.5190, 1.5040, 1.4900, 1.5190, 1.5950, 1.6440,
8, 1.9260, 1.9240, 1.9260, 1.9220, 1.9180, 1.9200, 1.9100, 1.8nO, 1.9710, 2.1510,
9, 2.3110, 2.3230, 2.3170, 2.3330, 2.3290, 2.3250, 2.3110, 2.4190, 2.4600, 2.3810,
+gp, 3.4800, 3.4530, 3.6580, 3.6190, 3.3210, 3.3nO, 3.3110, 3.3930, 3.6540, 3.8350,
SOPCOFAC, 1.0044, 1.0000, .9958, .9974, .9920, 1.0146, .9809, 1.0046, .9982, 1.0065,
•
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Table 5.1.6. Hake Northem Stock. CPUE data used for tuning.
FLEET DATA FOR LS & XSA TUNING N.HAKE· Rev 24 Aug. 95
105 ! Selected Fleets or Years
CORUTR7(2-10)
1985 1994
11 0.1.
2 10
14268 89.9 383.6 825.7 800 887.3 675.2 494.7 185.3 285.8 1985
11604 1313.2 2380.8 741.4 433.7 336.1 217.3 200.3 109.8 295 1986
12444 1153.7 2559.9 39S7 2095.4 934.2 328.1 199 69.1 234.6 1987
12852 547.4 1606.6 1490.3 1530.5 1105.8 652.9 307.4 95.7 101.9 1988
12420 159.4 1149.5 1525.6 1430.9 1023.4 459.1 332.9 175.3 183.3 1989
11328 159.6 725.9 1343.2 937.3 732.8 364.6 228 81.1 128.5 1990
9852 254.4 1221.1 1193.9 6a8.7 367.3 232.6 129.6 12.5 106.8 1991
6828 67.4 1336.8 2218 1211.5 379.5' 147.2 90.6 44.1 31 1992
5748 58.7 740.9 779 589.4 555.9 303.6 96 37.9 14.5 1993
5736 41.3 850.9 1599.9 1013.4 365 245.4 70.3 59.7 14.4 1994
PASAJES8{2-10)
1986 1994
1 1 0.1.
2 10
46719 500.3 714.4 574.1 514.8 331.9 180.8 121.8 51.2 71.5 1986
50664 617.1 706.7 1343.8 907.4 449.9 231.2 146.4 313.3 68.2 1987
42160 568.5 1246.9 696.2 690.4 469 241.4 104.5 39.5 27.5 1988
47193 llO6.3 1153.2 1275.3 817.3 342.3 138 95.7 30.4 19.3 1989
•
50776 1300.8 601.6 936.7 752.2 514.5 273.1 150.13 313.4 32.1 1990
47844 862.1 704.9 684.7 518.1 315.2 226.6 167.1 78.13 76.9 1991
56228 750.7 1407.4 1116.2 532.8 249.8 142.2 99.6 42.8 113.6 1992
55195 522.9 1620.1 1468.7 611.3 319.9 175.5 n.3 45.1 19.9 1993
422213 203.2 1052.7 1686.4 934.4 203.9 130.7 48.9 46 7 1994
LESCONIL«().5)
1978 1994
1 1 0.1.
o 5
8447 1146.8 4833.1 369.6 117.5 36.2 17.5 11.5 8.7 7 2.6 4.5 1978
7533 1203.2 4870.3 380.8 111.8 37.3 16.7 10.8 9.7 7.2 3.4 3.7 1979
7751 1909.1 3482.7 273.7 99.2 40.2 16.5 9.6 9.5 7.3 3.4 3.9 1980
6975 871 3526 285.5 79.9 30.1 13.9 9 7.5 5.3 2.8 4.1 1981
6729 770.7 :3869.5 879.7 72.7 36.1 11.7 11 9.3 7.3 3 4.2 1982
6481 945.9 4554.3 377.3 132.3 46.8 14 11 9.3 7 3 4.2 1983
5ö73 965.2 4225.2 312.7 108.5 55.3 13.1 11.6 9.1 7 3.1 4 1984
7952 11342.1 2897.7 311.8 417.9 108.1 28.8 27.1 13.1 7.2 2.6 0.6 1985
7318 1077 5096.5 269.6 188 49.1 21.4 18 8.6 5.1 2.2 1.4 1986
7180 1284.8 1841.9 396.6 153.3 54.5 9.6 5.4 4.5 4.1 1.5 2.7 1987
7140 866.1 634.4 326 324.9 93.1 59.8 17.2 7 1.5 0.1 0 1988
5932 210 1809.5 589.7 205.5 47.7 22 16.7 9.3 6.2 2.4 2.1 1989
5510 717 824.2 419.7 98.4 64.8 31.2 28.7 21.8 14.5 3.9 1.8 1990
5451 906.5 2303.2 341.7 93.4 44.1 20.1 14.6 14.8 11.2 6 6.5 1991
5746 663.1 1324.7 357.7 108.5 43.7 14.5 6.6 5.5 6.8 3.7 1 1992
5688 657.8 1565.6 120.6 186.4 33.2 8 4.1 1.9 2.2 1.5 0.7 1993
4836 433.4 1010.3 1527.7 282 34 6.7 2.1 2 0.5 1 0 1994
LesSABLES«().5)
1983 1994
1 1 0.1.
o 5
9069 10.8 762.6 1336.2 753.2 235.5 48.5 35.4 26 18.5 10.1 15.1 1983
8349 231.4 779.3 788.9 276.4 136 31.4 31.9 30.1 19.1 3.5 7 1984
8923 20658.1 6908.5 832.9 287.4 79.7 32.1 16.2 17.5 29 13.5 31.1 1985
8770 4324 21465.3 13137 790.6 141.7 34 14.7 9.7 3 0.1 0 1986
8165 20.4 1039.4 1146.4 316.8 187 33.6 10.1 3.6 4.5 1.2 0.1 1987
9189 428.S 995.3 969.4 906.9 161.9 17 1.3 2 2.3 0.4 0 1988
9192 112 1958.2 1479.7 819.4 185.4 34.6 16.7 5.6 5 2.8 0.6 1989
9635 176.6 971.3 1664.6 493 122.7 30.2 14.2 10.2 S.S 0.8 0 1990
8274 53.5 1206.1 579.9 324.2 143.4 23.6 4.9 7.6 6 3.4 2.7 1991
8093 903.8 2112.9 697 174.6 49.7 22.7 14.5 6.4 2.7 0.3 0.3 1992
7329 55 370.5 411.1 234.7 48.2 8 3 1.4 0 0 0 1993
7293 45.6 576.1 1192.3 375.5 70.4 17 3.7 3.5 0.7 0.6 0 1994
RESSGASC(().5)
1987 1994
1 1 0.1.
o 5
18629 8386.3 14947.5 5123.2 950.8 391.5 139.8 81.5 44.8 37.3 14.5 39.8 1987
17920 7565.1 10721.2 4111.1 2531.1 537.7 184.8 86.9 73.7 28.2 10.8 24.5 1988
16972 1770 19389.4 5892.3 1996 545.4 229.3 128.7 69.1 39.7 17.1 31 1989
18774 4184.5 11192.8 10985.9 2137.5 470 219.4 117 91 72.3 30.7 49.2 199('
20260 3410.2 13495.1 3146.3 1993.3 267.7 105.1 58.6 31.9 27.a 17.2 27 199
17597 3409.4 7403.3 3263.2 1222.S 432 112 44.5 30 24.3 25.6 29.1 19'
20400 4994.2 8748.6 4454.4 1622.1 270.9 56.2 35.4 28·1 :17.3 16.9 100 1f
16415 2925.9 5878.7 10834 2803.1 452.5 104.1 25.2 27.1 11.1 12.9 6 1
Table 5.1.7
Run title : Hake, Northern Area (run: FINVPA95/OUT)
At 6-Sep-95 16:10:00
lable 8 Fishing mortality (F) at age
YEAR, 1978, 1979, 1980, 1981, 1982, 1983, 1984,
AGE
0, .0346, .0389, .0631, .0441, .0448, .0454, .0471,
"
.3788, .3866, .3577, .2956, .4397, .4521, .2617,
2, .2722, .2706, .2504, .2642, .4973, .2672, .1309,
3, .2616, .1714, .2041, .2043, .1824, .2812, .2182,
4, .2015, .1729, .2452, .2010, .2095, .3215, .3730,
5, .2858, .2521, .3510, .2674, .1652, .2419, .3121,
6, .3018, .2741, .2457, .2669, .2026, .2206, .4220,
7, .1953, .3508, .2752, .3782, .2706, .2058, .2703,
8, .2361, .3745, .4461, .4504, .3572, .3493, .3093,
9, .2454, .2865, .3145, .3147, .2434, .2751, .3495,
"'gp, .2454, .2865, .3145, .3147, .2434, .2751, .3495,
FBAR ,. 4, .2785, .2504, .2643, .2413, .3322, .3305, .2459,
FBAR 4- 7, .2461, .2625, .2793, .2784, .2120, .2475, .3443,
labte 8 Fishing mortality (F) at age
YEM, 1985, 1986, 1987, 1988, 1989, 1990, 1991, 1992, 1993, 1994, FBAR 92-94
AGE
0, .4255, .0703, .0583, .1460, .0384, .1431, .0931, .0551, .1805, .0225, .0861,
"
.3115, .3934, .2077, .1853, .2441, .2496, .3626, .2285, .2250, .3932, .2822,
2, .0827, .1802, .1870, .1638, .2136, .3311, .1536, .1954, .1791, .3806, .2517,
3, .1431, .2207, .1691, .2719, .2882, .2734, .3547, .3027, .2223, .2812, .2687,
4, .1258, .1439, .2822, .1999, .2746, .2413, .2150, .4543, .2229, .2687, .3153,
5, .1642, .1379, .2513, .2678, .2818, .2581, .2457, .3452, .2641, .3231, .3108,
6, .3194, .1841, .2540, .3559, .3140, .2960, .2829, .3593, .3319, .2865, .3259,
7, .4174, .2511, .2489, .5029, .3001, .3751, .3834, .3488, .6760, .4718, .4989,
8, .5555, .4464, .4616, .4879, .5691, .5073, .5738, .5108, .4292, .4613, .4671,
9, .4086, .3606, .4082, .4814, .5675, .4285, .4819, .6498, .6563, .5787, .6282, e"'gp, .4086, .3606, .4082, .4814, .5675, .4285, .4819, .6498, .6563, .5787,FBAR 1- 4, .1658, .2346, .2115, .2052, .2551, .2739, .2715, .2952, .2123, .3309,
FBAR 4- 7, .2567, .1793, .2591, .3316, .2926, .2926, .2817, .3769, .3737, .3375,
Table 5.1.8
Run title : Hake, Northern Area (run: F1NVPA95/OUT)
At 6-Sep-95 16:10:00
Table 10 Stock number at age (start of year) Numbers·,0**·3
YEAR, 1978, 1979, 1980, 1981, 1982, 1983, '984,
AGE
0, 313479, 328881, 446247, 325941, 310016, 297156, 289774,
"
261203, 247915, 258995, 343010, 255351, 242695, 232496,
2, 148788, 146416, 137899, 148287, 208957, 134680, 126434,
3, 78695, 92789, 91454, 87895, 93222, 104048, 84414,
4, 50131, 49599, 64000, 610?5, 58662, 63596, 64307,
5- 37351, 33553, 34161, 41005, 40885, 38952, 37750,,
6, 22470, 22978, 21350, 19690, 25696, 28376, 25038,
7, 14388, 13604, 14303, 13672, 12344, 17180, 18633,
__ 8, 8351, 9690, 7843, 8893, 7668, 7710, "450,
9, 3231, 5400, 5455, 4110. 4640, 4393, 4451,
+gp, 14197, 10823, 12190, 13571, 14361. 14028, 12690,
TOTAL, 952284. 961648. 1093896. 1067128. 1031802. 952813. 907435,
Table 10 Stock number at age (start of year) Numbers·,0···3
YEAR, 1985. 1986, 1987. 1988. 1989. 1990, 1991, 1992, 1993. 1994, 1995, GHST 78-92 AHST 78·92
AGE
O. 520305, 265214. 272162, 334103, 236622. 338808, 298208, 363689. 287256, 253938, O. 323108, 329373,
'.
226331, 278358. 202401, 210211, . 236371. 186424, 240403, 222451. 281793. 196348. 203284, 240583, 242974,
2. 146518. 135714, 153783, 134633, 142994, 151603, 118912. 136965, 144930, 184225, 108501, 143714, 144839,
3, 90814, 110432, 92790. 104434, 93578, 94560, 89138, 83494, 92232, 99202, 103106, 92441, 92784,
4, 55566, 64437, 72506, 64151, 65148, 57434, 58899, 51187, 50506, 60462, 61322, 59716, 60045,
5, 36260, 40115. 45685, 44766, 43008, 40532, 36942, 38892, 26609, 33088, 37846, 39178, 39324,
6. 22621, 25191. 28612, 29091, 28042, 26566, 25636, 23657, 22548, 16729, 19614, 24846, 25001,
7, 13442, 13456, 17157. 18171, 16685. 16772. 16178, 15818, 13523, 13246, 10287, 15336, 15454,
8, 11642, 7250. 8570, 10952, 8998, 10119, 9437, 9027. 9137, 5632, 6768, 9079, 9173,e 9, 6880, 5469, 3798, 4423, 5504, 4170, 4988, 4353, 4435, 4870, 2908, 4676, 4751,+gp, 14272, 20431, 15949, 7594, 9099, 7453. 7746, 3226, 2905, 1676, 3006,
TOTAL, 1144652, 966066, 913415, 962530, 886049, 934441, 906487, 952760, 935874, 869416, 556643,
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Table 5.1.9
Run title : Hake, Northern Area (run: FINVPA95/OUT)
At 6-Sep-95 16: 10:00.
Table 16 Slmllary (without SOP correction)
RECRUITS, TOTAlBIO, TOTSPBIO, CATCHES, lANOINGS, OISCAROS, YIElO/SSB, FBAR 1- 4, FBAR 4- 7,
Age 0
1978, 313478, 257225, 175704, 52908, 50553, 2355, .301" .2785, .2461,
1979, 328881, 253602, 169637, 53799, 51096, 2703, .3171, .2504, .2625,
1980, 446247, 268220, 175298, 60459, 57266, 3193, .3449, .2643, .2793,
1981, 325941, 274433, 182938, 56264, 53920, 2344, .3076, .2413, .2784,
1982, 310016, 276170, 186797, 58057, 54996, 3061, .3108, .3322, .2120,
1983, 297156, 279871, 196041, 60128, 57508, 2620, .3067, .3305, .2475,
1984, 289n4, 274023, 195579, 65149, 63288, 1861, .3331, .2459, .3443,
1985, 520305, 287324, 187814, 63644, 56425, 7219, .3389, .1658, .2567,
1986, 265214, 299809, - 207465, 60053, 57093, 2960, .2895, .2346, .1793,
1987, 272162, 296496, 209123, 65320, 63368, 1952, .3124, .2115, .2591,
1988, 334104, 272266, 183376, 66818, 64824, 1994, .3644, .2052,
.331_1989, 236622, 271789, 180050, 68781, 66472, 2309, .3820, .2551, .292
1990, 338808, 244411, 165972, 61410, 59880, 1530, .3700, .2739, .292 ,
1991, 298208, 243244, 163120, 59286, 57590, 1696, .3635, .2715, .2817,
1992, 363689, 214499, 139422, 58290, 56618, 1672, .4181, .2952, .3769,
1993, 287256, 212042, 131619, 53637, 52146, 1491, .4075, .2123, .3737,
1994, 253938, 201448, 123673, 54164, 51259, 2905, .4380, .3309, .3375,
Arith.
Hean , 322459, 260404, 174919, 59892, 57312, 2580, .3474, .2588, .2854,
Units, (Thousands) , (Tonnes), (Tonnes) , (Tonnes), (Tonnes), (Tonnes),
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Figure 5.1.1
Northern Hake. English Celtic Sea Groundfish indices from 1983-1995.
Yearclass indices derived by raising catch rates to the standard survey areas.
1 Group «=24cm) abundance by yearclass
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Figure 5.1.2
Northem Hake - Indices (N/h) of 0 - group in French surveys
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••
,
C.!.
.•......
'.
, 0
12 t
10
8
CI)
Ql
(.J 6:s
.5
4
2
0
.....
co
0)
co
co
0)
..............0 .
0)
co
0)
o
0)
0)
....
0)
0)
N
(J'l
0)
....
(")
(J'l
0)
....
v
Cl
0)
....
lt)
0)
0)
······0····· Biscay - N of 46°30 N
-a--Biscay - S of 46°30 N
• Biscay - Total
Years
3rd quarter
······0··..· Biscay - N of 46°30 N
____ Biscay - S of 46°30 N
• Biscay - Total
..C
.. '
....
c",
.............
..............0
0
.
•...•.•.
100 T
90 0-
080
70
60
50
40 t30
20
10
Oa---liI--......-..=tilI=:"=""-a---ll~~~====lL-_~
.....
co
0)
....
co
co
0)
0)
Q)
Q)
.....
o
0)
Q)
....
0)
0)
....
N
0)
0)
(")
(J'l
0)
....
v
Cl
Cl
....
lt)
0)
0)
....
Years
250
I
~
Figure 5.1.3
Northern Hake. Indices (number per haul) of 0 - group in EVHOE surveys.
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